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Total of determined constituents. 1565.46 


Alvon Springs Nos. 1 and 2.—These springs are located on 
the south side of Anthony Creek, 0.5 mile west of Alvon. They 
provide the main source of water-supply for the town of White 
Sulphur Springs. In times of large demand the supply of water 
is supplemented by the Alvon Spring No. 3 and rarely by Alvon 
Spring No. 4, which springs will be described on a subsequent 
page. All of these springs are carefully protected in every way. 
Plate LI shows the spring-house over Nos. 1 and 2, the pump¬ 
house, and bottling-house erected just west of Alvon by the 
White Sulphur Springs, Inc. 

As shown by the analysis below, the water is exceptionally 
pure and it is reported that the quality of this water does not 
vary materially. The water emerges from near the base of the 
Helderberg and although the point of emergence of the water 
is enclosed in such a manner that it can not readily be ex¬ 
amined in detail, it appears to be limestone. As a rule lime¬ 
stone water is comparatively high in mineral content and the 









The third district lies in the mountainous sections of the 
north and northwest, and is characterized by such species as 
spruce, hemlock, yellow birch, and others that thrive at high 
altitudes. Even here, however, hardwoods predominate below 
an altitude of 3,000 feet and sometimes higher up than this. 
Following is a list of trees and the number of each kind grow¬ 
ing on 1,000 acres on the head of Cherry River in this county. 
Locusts, hickories, and black walnuts with a diameter over 
10 inches, and all others over 18 inches were counted*. 


1,513 
3,253 
7,231 

1,965 
1,120 
101 
349 

529 
1,014 
937 
576 
2,303 
34 

22,264 

THE LUMBER INDUSTRY. 

Most of the limestone area, where the best hardwoods 
grow, was settled and the timber destroyed in the process of 
clearing the land for cultivation before it could be sold for profit 
and in a day when timber was considered inexhaustible and of 
little value. A little of it was utilized for budding and fenc¬ 
ing purposes and for fuel. 

Small water-power sawmills were located here and there 
in an early day. After those came the portable steam sawmills. 

•■•Resources of West Virginia"—Maury and Fontaine. 









The latter were not common until the Chesapeake and Ohio 
Bailroad was extended westward from White Sulphur Springs 
about the year 1873. After that time many of these mills were 
located near the line. The principal shipping points for lum¬ 
ber were White Sulphur Springs, Caldwell, and Bonceverte. 
When the Chesapeake and Ohio Bailroad was built up the 
Greenbrier Eiver a similar industry was begun all along the 
line. When available sites for the small mills became scarce 
near the railroad many of them moved back into the interior 
where they are still engaged in sawing for small owners and 
hauling the lumber wagons to the railroad. 

The first large band-saw operation in the county was that 
of the St. Lawrence Boom and Manufacturing Company. This 
company came to Bonceverte in 1882 and erected a circular 
mill. In 1884 this was replaced by a double band mill which 
continued to operate until 1910. During 24 years the mill cut 
433,000,000 feet of white pine from Greenbrier and Pocahontas 
Counties. After 1902 the white pine supply began to fall off 
and considerable hemlock and hardwood timber was sawed. 
This company erected a single band mill at Shryock on An¬ 
thony Creek in 1909 which it is now operating. 

Some of the large operators that have completed their 
work were the Henderson Lumber Company, with a band mill 
at the mouth of Anthony Creek; the Clear Creek Lumber Com¬ 
pany, and the Kittanning Lumber Company, both with large 
circular mills in the Greenbrier section. 

Among the present extensive operators, some of which 
have cut over vast forest areas, may be mentioned the Cherry 
Eiver Boom and Lumber Company located at Eichwood in 
Nicholas County; the Fenwick Lumber Company at Fenwick, 
Nicholas County, and the Neola Lumber Company at Neola, 
all band mill operations. Donaldson Lumber Company and 
Kendall-Deter Lumber Company are operating large circular 
mills near Anthony on the Greenbrier Eiver. 

Much of the fine walnut timber was destroyed. That which 
remained until after the coming of the railroads was eagerly 
sought after and even the stumps throughout the Greenbrier 
Valley were bought and removed. 



Chestnut oak timber once grew in abundance in the county 
and furnished material for an active tan-bark industry which 
has lasted through a long period of years. 

PRESENT FOREST CONDITIONS. 

Mr. A. B. Brooks mentions that in 1911 there was ap¬ 
proximately 140,000 acres of virgin forest and 105,000 acres 
of cut-over land in Greenbrier County. At the present time 
the area of virgin forest remaining in the county has been 
reduced to a few scattered patches aggregating a few thousand 
acres. There is one stand of virgin forest on Beaver Lick 
Mountain about four miles north of Alvon and scattered 
areas in other parts of the county. 

Much of the cut-over land is unfit for anything but for¬ 
ests and as will be described below steps are being taken by the 
Federal government toward replanting and protecting this 
land. 

MONONGAHELA NATIONAL FOREST. 

The purchase area of the Monongahela National Forest ex¬ 
tends into Greenbrier County in two prongs, one in the north¬ 
east corner and one in the northwest part. The eastern 
boundary coincides with the State line from the Pocahontas 
County line, southward to the junction of the State line and 
the White Sulphur-Anthony Creek District line. The Forest 
boundary roughly follows the district line to the Greenbrier 
River just below Anthony. From this point the boundary of 
the purchase area extends northward along the Greenbrier 
River to the Pocahontas County line. The boundary of the 
northwestern prong enters Greenbrier from Pocahontas County 
at Boggs Run about one mile north of Beulah Church and ex¬ 
tends in a straight line to Twin Sugars. The boundary extends 
northwest to Cold Knob and Grassy Knob. From this point 
it follows the Meadow Bluff-Williamsburg District line to the 
Nicholas County line near Lile. 

As outlined above the proposed area of the National 
Forest occupies 210,903 acres in Greenbrier County of which 
93,981 acres have already been acquired by the United States 
Government. The following table, taken from a report of 
the Department of Agriculture, shows the proposed acreage 
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of the Monongahela National Forest and the amount acquired 
in each county. The figures are as of June 30, 1937: 




Approved for 
Purchase, 


Pocahontas 
Randolph ... 


43,700 

310,903 

45,939 


537,288 

12,192 

361,299 

202,700 

110,131 


23,428 

58,198 

266,987 

3,891 


87,913 

64,707 



243,859 

3,891 

152,443 

85,860 

60,744 


1,673,652 


Under the direction of Mr. Arthur A. Wood, Forest Super¬ 
visor, Elkins, W. Va., many improvements have been made on 
the land already acquired. Several fire trails have been built 
in Greenbrier County and fire towers have been erected. A 
beautiful recreation spot has been developed at Blue Bend on 
Anthony Creek about three miles east of Anthony. The loca¬ 
tion of this park is shown on Map II. The Forest Service has 
issued a very interesting pamphlet on the Blue Bend Park and 
copies of this pamphlet may be obtained at any of the district 
offices. The improvements made at the park consist of a large 
log Administration Building, picnic shelter, bath-houses, toilets, 
and facilities for camping. 

LUMBER MILLS. 

The following is a list of the larger lumber concerns 
operating at the present time in Greenbrier County: 

Meadow River Lumber Company at Rainelle. 

Ronceverte Lumber Company at Ronceverte. 

Spring Creek Lumber Company at Spring Creek. 

Wilderness Lumber Company at Nalien, Fayette County. 

Cherry River Boom and Lumber Company at Richwood, Nicholas 
County. 

In addition to the above concerns there arc several small 
portable sawmills operating in the county. 







SOILS OF GREENBRIER COUNTY* 
by 

Anton J. Vessel, 

United States Department of Agriculture, 

Bureau of Chemistry and Soils. 

The soils of Greenbrier County belong to the Gray-Brown 
Podzolic group of United States soils. They have developed 
from various parent materials chiefly under a deciduous for¬ 
est cover in a humid climate where the winters are not too 
eold and the summers are not too hot. The soils of the area 
do not contain much organic matter. In forested areas a 
thin layer of leaf-mold is mixed with the topmost layers of the 
surface soil. The soils are dominantly light in color and highly 
leached of bases and plant nutrients. All of the soils except 
those recently limed are acid throughout the profile. They 
respond well to fertilizer and lime treatments. The most im¬ 
portant soils are those of the limestone valley. They dominate 
the agriculture of the county which is centered around live¬ 
stock raising. 

Greenbrier Valley is underlain with Greenbrier Limestone 
of great thickness. Various members comprising this series 
cause some variation in the types of the resulting soils. The 
purer members give rise to the Frederick soils which possess 
grayish-brown and brownish-yellow surface soils and reddish- 
yellow or light-red subsoils. Locally some shale is included 
with the Frederick soils. On steep slopes where great thick¬ 
nesses of the Greenbrier Formation have been mapped as one 
type, some areas of Hagerstown soils are intermixed with the 
Frederick and are mapped as Frederick-Hagerstown stony silt 







loam. The Hagerstown soUs possess a browner surface soil and 
a darker red subsoil than the Frederick. They are developed 
from the residue that is left after the solution of limestone 
of great purity. Siliceous and platy limestone practically free 
from chert give rise to the Frankstown soils in this county. 
These differ from the Frederick in having more friable subsoils 
that are yellow or brownish-yellow in color. Cherty limestones 
as the Hillsdale member give rise to Frederick cherty silt loam 
which differs from the type in having a scattering of angular 
fragments on the surface and throughout the profile. Asso¬ 
ciated with Frankstown and Frederick soils, but on smoother 
relief is a small area of Pickaway silt loam that is mottled 
and slightly plastic in the subsoil. The surface soil is gray 
or grayish-yellow in color. The soils of the limestone valley 
dominate the agriculture of the county and are the most pro¬ 
ductive. 


Directly overlying the Greenbrier Formation is the Mauch 
Chunk Series comprising in ascending stratigraphic order the 
Bluefield, Hinton, Princeton Conglomerate, and Bluestone 
Groups. (•) The Bluefield Group occurs as a wide belt running 
in a southwest-northeast direction throughout the central por¬ 
tion of the county. It is dominantly shaly, comprising yellow 
and greenish-gray shales together with some interbedded im¬ 
pure limestone. Generally the tops of ridges are capped with 
sandstone. At the junction of the Greenbrier Series with the 
Bluefield Group and including the shaly and limestone hori¬ 
zons, the material is very heterogeneous. The soil that has 
developed from this mass is the Westmoreland. It possesses 
a grayish-yellow or brownish-yellow surface soil and a yellow- 
brown friable subsoil. A smooth phase has been recognized in 
addition to the type soil. Westmoreland silt loam possesses n 
characteristic surface relief. In many places it is limited in 
profile development due to the hilly to steep relief. 


__as well as other geological 

„ ............ .o the West Virginia Geological 

_ „ p ot Greenbrier County by Paul H. Price and 

E. T. Heok; West Virginia Geological Survey, Morgantown, West 
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plateau section, and has some fairly level summit areas. How¬ 
ever, the land is not suitable for farming because the surface 
is strewn with boulders. 

Closely related to and resembling the Dekalb soils are the 
Clymer soils. They are developed from the same parent ma¬ 
terials, but occur on smoother relief. The loam type occurs 
on the tops of ridges that are capped with sandstone. The 
silt loam type generally occurs at lower elevations, and is de¬ 
veloped from sandstone and shale material. In the early soil 
survey mapping, such areas were included with the Dekalb 
soils. Recently they have been separated from this series be¬ 
cause of the deeper profile development and better agricultural 
adaptation. 

The Marcellus Series occurs in the eastern part of the 
county as a continuous narrow belt occupying the lower moun¬ 
tain slopes and low rounded hills immediately adjacent to the 
small streams. This series is composed for the most part of finely 
laminated shales from which is developed Berks shaly silt loam. 
This is a very shallow soil and is non-agricultural. The sur¬ 
face soil is light-yellow or brownish-yellow in color, and the 
subsoil is yellowish-brown or brownish-yellow tinged with red. 

Below the Marcellus Series are the Oriskany and Helder- 
berg Series. These outcrop on Coles and Beaver Lick Moun¬ 
tains. The Huntersville Chert member of the Oriskany Series 
contains a small amount of lime and together with the siliceous 
limestones of the Helderbcrg gives the Elliber soils. Where 
not too stony the Elliber soil makes better grass land thau 
surrounding areas of Dekalb or Berks soils. Weathering of 
the parent material leaves the chert fragments strewn over 
the surface and throughout the profile. Virgin areas of Elliber 
soils have a mat of organic matter on the surface which may 
be 3 or 4 inches thick. The surface soil is gray or grayish- 
yellow, and the subsoil is brownish-yellow or yellowish-brown. 
The purer limestone members of the Helderberg Series give 
rise to Hagerstown soil. Such areas are inextensive and have 
been included in with the Frederick soils. 

In the eastern part of the county rocks of Silurian age 
are exposed. These are unimportant as far as soils are con¬ 
cerned because the areas are too stony, and are mapped chiefly 
as Roiiedi stonv land. 



The soils developed on terraces include the Elk, Holston, 
Monongahela, and Sequatchie. These soils differ from each 
other not only in the character of the parent material, but 
also in the stage of maturity to which they have developed. 
The youngest of the group is Sequatchie loam. It resembles 
the Pope soil which occurs on the flood-plain. Elk silt loam is 
not a fully mature soil. The parent material for this soil 
is old alluvium from limestone uplands and to a lesser degree 
from Upshur soils. Elk silt loam as mapped is light-brown in 
color throughout the profile. The parent materials of the 
Sequatchie, Monongahela, and Holston soils were washed from 
areas of Dekalb soils. Monongahela. silt loam is a poorly 
drained soil. It resembles Philo silt loam which occurs on 
the flood-plain. Holston loam is the most mature soil of this 
group. It is highly leached and possesses a gray or grayish- 
yellow surface soil with a light-yellow subsoil. 

The alluvial soils include the Moshannon, Pope, Philo, and 
Atkins. They occur on the flood-plain, and are subject to fre¬ 
quent overflow resulting in deposition of new material. They 
have not developed a profile because the parent material has 
not been in place sufficiently long to be altered by the normal 
soil-forming processes of the region. The Pope and Philo soils 
resemble each other in the color of the surface soil, being light- 
brown or brownish-yellow. Philo differs from Pope in that it 
becomes mottled with gray and rust-brown at depths of 11 
to 16 inches. Atkins is a poorly drained soil and is gray 
throughout the profile. Much of it is marshy throughout the 
year. Moshannon silt loam is one of the most productive soils. 
The alluvium has been washed from Upshur and limestone 
underlain soils. The color of the Moshannon soil resembles 
the Upshur soils. 




CHAPTER XIII. 


MINERAL WATERS, WATER-POWER, 
IRON ORE, MANGANESE, AND 
PRECIOUS METALS. 


MINERAL WATERS. 


GENERAL STATEMENT. 

In Greenbrier, as in most of the counties in West Virginia 
lying within the limits of the folded Allegheny Mountains, 
there are numerous springs, most of which carry sufficient 
minerals in solution to be classified as mineral springs. Some 
of the minerals, in several of the springs, precipitate out upon 
reaching the surface and discolor the spring basins. This 
fact has resulted in the application of many descriptive terms 
such as “Blue Sulphur,” “Black Sulphur,” etc. 

Some of these waters have long been used for medicinal 
purposes. The waters of the White Sulphur Springs arc being 
used on a large scale for this purpose at the present time. 

As reported by Price and others 1 some of the springs of 
the county are reported to be high in salt and salt was manu¬ 
factured from water obtained from shallow wells in the early 
part of the nineteenth century. The salt was manufactured at 
two localities along the Greenbrier River, one being on the 
east side of the river three miles below Spring Creek and four 
miles upstream from Anthony Station. The other locality was 
one mile upstream from Renick P. 0., on an island at Burr 
Ford. Both localities produced the brine from rocks of the 
Pocono Series. At the present time there are several known 
salt licks in the county. 


Paul H., Hare, C. E„ McCue, J. B.. and Hoskins, Homer A., 

i of West Virginia, W. Va. Geol. Sur., Vol. VIII. pp. 31-2; 1937. 





MINERAL SPRINGS. 

Much of the data presented in this section has been pub¬ 
lished in an earlier publication of the Survey 2 . A description 
of individual springs with chemical analyses of some of the 
waters tested in the Survey laboratories follows: 

Black Sulphur Spring.—This is one of the springs on the 
grounds of the famous Greenbrier Hotel at White Sulphur 
Springs. Over this spring has been built a beautiful pavilion 
that has been the subject of many poems and essays. (See 
Plate L.) The spring emerges from the Marcellus Shales but 
it appears likely that the actual aquifer is the Oriskany which 
would be 300 to 500 feet below the surface at this point. 

Certain physical data and a chemical analysis of water 
from this spring follow: 



White Sulphur Spring.—This is the spring that gives the 
famous resort its name. It is located about 100 feet south of 
the Black Sulphur Spring described above and is very similar 
to it in every respect. Certain physical data and a chemical 
analysis of the water from this spring follow: 








Probably no springs in the State have such a world-wide 
favorable reputation as do the ones described above. The flow 
from these springs is reputedly constant, with a constant 
temperature the year around. The fact that they are warmer 
than nearly all of the other surface springs of the county sup¬ 
ports the thesis that the main source bed lies at some depth 
similar to the supposed position of the Oriskany at that locality. 

White Sulphur Chalybeate Spring.—This is another of the 
famous springs on the grounds of the Greenbrier Hotel. The 
small flow, varying temperature, and nature of the water, all 
suggest that this water is ground water derived from the shale 


itself and not from the underlying Oriskany. Certain physical 










Blue Sulphur Springs.—This spring is situated in a meadow 
beside the town of the same name, nine miles north of Alderson. 
It is reported to have once been a natural fountain that spurted 
vertically from the ground and a famous buffalo-lick. An 
early owner caused gravel to be dumped into the spring until 
it became a placid pool. In the early part of the nineteenth 
century many improvements were made around the spring, 
including a hotel and fifteen or twenty bath-houses. These 
buildings were burned during the Civil War and never rebuilt. 
In addition to the other improvements a pavilion was built over 
the spring and this still remains to-day. (See Plate LII). It is 
thought by some that this is the first place in the United States 

























is sometimes oolitic. It sometimes contains scattered nodules 
of dark chert. Several quarries have been opened in this 
member. 

H. B. and H. N. Fullen Quarry No. 1—No. 7 on Map n. 

On west side of U. S. Route 219, 0.25 mile south of Lewlsburg; mild 
dip to northwest; Sinks Grove; elevation, 2200'. 

Thickness. Total. 

Feet. Feet 

1. Limestone, dark, hard.. 1® i? 

2. Limestone, dark, hard. 28 38 

Two samples (Nos. 187-PH.and 186-PH) were taken from 
Nos. 1 and 2 of the above section and the results of chemical 
analysis are published in the Table of Limestone Analyses on 
page 632. There is a small crushing and screening plant at 
the quarry. 

H. B. and H. N. Fullen Limestone Quarry No. 2—No. 8 on 
Map H. 

On Wade farm, 0.2 mile east of U. S. Route 219, 2.4 miles north¬ 
east of Lewlsburg and 0.95 mile west of Edgewood School; dip, 5* 
west northwest; Sinks Grove; elevation, 2200'±. 

Feet 

Limestone, dark-gray, brittle.-—.................15 

A sample (No. 164-PH) was collected from the above 
quarry and the results of the chemical analysis are published 
in the Table of Limestone Analyses on page 632. 

The State Department of Mines reports a limestone quarry 
operated by Mr. S. O. Collison of Lewisburg. In reply to an 
inquiry, Mr. Collison reports that his quarry is located just 
west of the city limits of Lewisburg, on the north side of the 
Midland Trail (U. S. Route 60). The quarry is probably in 
the Patton or Sinks Grove. 


HILLSDALE LIMESTONE. 

The Hillsdale Limestone, previously described on page 279, 
is of minor economic importance in Greenbrier County. I 
As a rule it contains too much chert to be used for most pur¬ 
poses and the nodules are hard on crushing machinery. Occa¬ 
sionally, however, the chert may be largely absent and the 
limestone appears to be of high quality. 
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One abandoned quarry (No. 12 on Map II) was noted in 
this member. It is located along the Midland Trail (U. S. 
Route 60) 0.8 mile west of Alta. The crushed limestone was 
probably used for road material. 

LIMESTONES OP THE DEVONIAN AND 
SILURIAN PERIODS. 

GENERAL STATEMENT. 

The older limestones of Greenbrier County, including the 
Lower Devonian and Upper Silurian limestones, are of much 
less extent and commercial value than are those of the Missis- 
sippian. Their outcrops are confined to the Coles-Beaver Lick 
Mountain area as shown on Figures 14 and 15. 

In the Devonian, some of the limestone of the Helderberg, 
particularly the Keyser Member, is fairly high in lime con¬ 
tent. In the Silurian there are a few beds in the Salina and 
Niagara Series that also seem to be fairly pure. Because of 
the general inaccessibility of these beds and because of the 
vast supply of limestone from the Greenbrier Series, it is 
doubtful if they will ever be of more than local value. 

HELDERBERG LIMESTONE. 

The limestone of possible commercial value in the Helder¬ 
berg in Greenbrier County is confined to the Becraft and 
Keyser Members. The limestone in the Becraft is high in 
silica due to sand, silicified fossils, and chert, so that it will 
probably not be used for anything but local use. Some of the 
beds of the Keyser appear to be fairly pure but the better 
limestones of the Greenbrier Series and Silurian minimize the 
importance of this source of lime. The description of these 
limestones is published on pages 323-5, and a few analyses are 
published in the Table of Limestone Analyses, page 632. 

SAUNA SERIES. 

The Salina Series, composed of the Bossardville and 
Rondout Groups, was described on pages 331-2, where it was 
pointed out that their outcrop is generally inaccessible 
except for the region just west and north of Alvon. A few 




of the beds appear to be fairly pure, one of the chemical 
analyses showing 93.4 per cent, calcium carbonate. Three 
analyses from rocks of this series are published in the Table 
of Limestone Analyses, page 632. 

NIAGARA SERIES. 

The Niagara Limestone, previously described on pages 332-4, 
is the only one of these lower limestones that is being used 
commercially at the present time. The C. C. C. workers have 
opened a quarry in the Anthony Creek gorge just west of 
Alvon and are using the limestone for bridge abutments and 
construction work. As shown in the Table of Limestone Analy¬ 
ses, one sample was collected from this limestone. As seen 
from the analysis the limestone is fairly pure but due to its 
small area of outcrop and its general inaccessibility, it will 
not be of more than local importance. 

TABLE OF LIMESTONE ANALYSES. 

The following table gives a summary of the results of 
the chemical tests made on the limestones of Greenbrier 
County. The samples were collected by Price and others 
and the analyses were made in the Survey Laboratory 
by Mr. Homer A. Hoskins, Chemist. No attempt was made to 
collect complete sets of samples except at a few of the quar¬ 
ries but samples were obtained from the various calcareous 
members that appear to have commercial value. Following 
the table are brief references to the location and portion of 
the formations sampled. The sample numbers are the same 
as those mentioned in the foregoing text: 
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ROAD MATERIAL. 


Limestone.—Probably the best local material for road 
building is limestone. As already pointed out vast deposits of 
limestone are available and it is often found outcropping along 
the roads, so that almost any amount needed can be secured 
close at hand or with very little distance of transportation. 
The distribution and suitability of the various limestones have 
been discussed in the preceding section of this chapter. 

Chert.—For material to improve secondary roads in that 
part of the county east of the Greenbrier River and north of 
White Sulphur Springs, the value of the limestones is over¬ 
shadowed by the presence of large deposits of chert fragments. 
The Huntersville Chert weathers in such a manner that it can 
be used on the roads without further treatment and large de¬ 
posits are present that can be worked by steam shovels. These 
deposits usually contain enough, fine material to serve as a 
natural binder under the weight of traffic. The surface of such 
a road may be kept smooth by periodic scraping. 

River and Creek Gravel.—Many of the rivers and larger 
creeks contain large amounts of gravel and afford a cheap 
supply of material for road improvement. This gravel may be 
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used particularly to improve muddy roads of secondary im¬ 
portance, where paved roads would be too expensive to main¬ 
tain. Usually a good grade of gravel can be secured for aggre¬ 
gate for concrete paving, bridge abutments, and concrete in 
general. 

Sand.—Sand, which is an important item in road building 
both for masonry and concrete, can generally be found along 
the rivers and creeks, being derived from the weathering of 
the various sandstones. Sand of better quality can be secured 
by crushing it from the sandstones but it is usually more ex¬ 
pensive. Some of the sandstones, particularly those of the 
Pottsville and Mauch Chunk, are so situated at their outcrops 
that weathering has produced large quantities of loose sand. 

In addition to these materials there are numerous sand¬ 
stones as well as arenaceous shales that may often be used 
advantageously on local roads to improve their condition. 

BUILDING STONE. 

The sandstones of the county, as described in Part II of 
this report, vary from thin flaggy and shaly beds that are of 
no value as building stone to massive ledges 50 to 75 feet in 
thickness that can be worked into any desired shape. In the 
Pottsville Series there are several coarse, gray to white sand¬ 
stones that can be used locally for dimension stone as the needs 
arise. In the Mauch Chunk Series many of the sandstones 
are often shaly and lenticular, while others are of massive and 
durable character with a pleasing texture. In the Greenbrier 
Series there are no sandstones suitable for building stone but 
some of the limestones might be successfully used for such pur¬ 
poses. The Maccrady Series offers no stone durable enough 
for construction material, but the Broad Ford Sandstone mem¬ 
ber of the underlying Pocono often attains a character suitable 
for dimension stone. As previously noted it has been quarried 
quite extensively at many points along the Greenbrier River 
for use in bridge abutments, building foundations and steps, 
where durability and abrasive resistance are important. 

In the Devonian Period, the Chemung and Portage Series 
contain sandstones that are generally flaggy but often attain 
hda nf ennsi/lershle thickness. These beds weather out. break- 




ing along the joint-planes into rectangular shapes of various 
sizes and with very smooth faces, so that further shaping is 
unnecessary. The colors vary from gray to brown to green 
and buff. That a market could be found for these flags is quite 
likely since structures built from them are not only pleasing 
in appearance but very durable. Universities of central New 
York have constructed some of their finest buildings from 
stone of similar character. 

The Genesee, Hamilton, and Marcellus Series are quite 
devoid of any rocks suitable for building stone in this county. 
The Oriskany is often massive and persistent but in this area 
it is generally unfit for masonry. 

In the Silurian Period there are heavy sandstones in the 
Clinton Series, two of which are quartzitic and very durable 
but of such a character as to be very difficult to work, while a 
third, or “Iron Sandstone”, is of a red color, very durable and 
often weathers into rectangular blocks so that further shaping 
is seldom necessary. Where these beds are not already broken 
by weathering, it is very difficult to shape them. The White 
Medina Sandstone is massive and generally quartzitic, like 
those of the Clinton, and it is very difficult to work into desir¬ 
able shapes. In the Kcd Medina the sandstones are generally 
too shaly and irregular to be of any value. 

CLAY. 

GENERAL STATEMENT. 

Clay, according to Ries\ is an earthy substance of fine 
texture containing a mixture of hydrous aluminum silicates, 
with fragments of other minerals such as silicates, oxides, car¬ 
bonates, etc., and colloidal material which may be of either 
organic or mineral character. The mass possesses plasticity 
(usually) when wet and becomes rock-hard when fired to at 
least a temperature of redness. The two most important classes 
of clays are residual and transported. 

■Ries, H., Economic Geology, 5th edition, p. 170; 1925. 



AVAILABLE CLAY AND SHALE. 

RESIDUAL CLAY. 

Residual clay is a type which was derived from the de¬ 
composition of the parent rock and which now remains where 
it was formed. Furthermore the most important deposits are 
formed from crystalline rocks although similar clay may be 
formed from stratified beds. So far as known no crystalline 
rocks occur in Greenbrier County and hence there are no clays 
from such an origin but occasional clay beds are found in this 
region at localities where decomposition of the stratified rocks 
has been sufficient to produce a clay which is residual and 
which has not been carried off by erosion. As a matter of fact 
all the rocks contain a certain amount of elay but in most cases 
it is only a thin veneer and is now better suited for soils than 
for ceramic use. The limestones, however, often leave a residual 
clay of varying thickness composed of the insoluble argillaceous 
impurities of the original formation. Such deposits can be 
found along the present outcrops of the limestone series where 
the topography is such that the decomposed product is not 
readily carried away by surface drainage. 

In using a residual clay formed from decomposed lime¬ 
stone it is well to keep in mind that fragments of the limestone 
are quite injurious if not removed because when burned the 
limestone tends to slake and form a cavity of weakness and a 
white blotch on the finished product. 

TRANSPORTED CLAY AND CONSOLIDATED CLAY OR SHALE. 

Along the river valleys there are many points that retain 
considerable deposits of river clay which were derived from 
the decomposition of the rocks over which these streams flowed. 
These clays are suitable for the manufacture of brick or drain¬ 
age tile, although the product might not compare favorably 
with the results from the original material as the sorting is 
often less complete. These deposits are included under Al¬ 
luvium and are noted on Map II. 

The consolidated clays or shales, composed principally of 
silica and alumina, with varying quantities of ferric iron and 
other minor impurities and having sufficient plasticity for mold¬ 
ing, occur in large quantities over the county. Throughout 



the Mauch Chunk Series, described in detail in Chapter VII on 
stratigraphy of the series and shown by outcrop on Map II, 
there are vast quantities of red shale suitable for building brick 
or drainage tile. Because of the generally high ferric iron 
content the finished product would have a pleasing red color 
without the need of adding a flux. 

Subsequent to the completion of the field work for this 
report, a sample of shale was collected from the Mauch Chunk. 
The test results, as reported by Mr. John P. Nolting, Jr., are 
as follows: 

Report on East RaineUe Brick & Tile Co. Sample. 

This sample, composed chiefly of red shale, but including 
a small amount of yellowish shale, was collected from the Blue- 
stone Group of the Mauch Chunk Series, about one-fourth mile 
east of East RaineUe, W. Ya., along Route W. Va.-U. S. 60. 

For test purposes, this shale was ground to pass through 
a 40-mesh sieve, mixed with water and passed through a pug 
mill a number of times. It was finaUy formed into bars about 
1 inch in cross section. Part of these bars were cut into 
briquettes about 2 inches in length, and part into test bars about 
8 inches in length. 

The briquettes were then fired, part to cone 015 (770° C.), 
part to cone 05 (1030° C.) and the remainder to cone 5 (1180° 
C.). After firing, various tests were run on them, the results 
of which are shown on the accompanying sheet of “Average 
Characteristics”. 

All of the bars were fired to cone 5 (1180° C.). They were 
then measured for shrinkage and tested to determine the 
Modulus of Rupture, the results being shown on the accompany¬ 
ing sheet of “Average Characteristics”. 

As a result of these tests, it is apparent that the clay should 
be suitable for drain tile when fired to cone 016; for building 
brick when fired to cone 05 to 02; and for paving brick when 
fired to cone 5 to 6. 

On the basis of the Modulus of Rupture, the test bars 
would be classified as grade “A” building brick. 



The accompanying briquettes show the physical character 
f the material when fired to different temperatures: 



The shales of the Maccrady Series are similar to those of 
the Mauch Chunk and are favorably located along the railroad. 
As already pointed out, the shales of the Mauch Chunk and 
Maccrady Series could be used with the limestones of the 
Greenbrier Series to make a mixture suitable for Portland 
cement or rock-wool. 

In the Pocono Series in general the shales are too closely 
associated with sandstone to offer much inducement to the 
ceramic industry. 

















In the Devonian Period the shales of the Catskill Series 
correspond favorably with those of the Mauch Chunk and are 
located in most cases along the Chesapeake and Ohio Railway 
so that they are easily available. The shales of the Chemung 
and Portage Series are interbedded with flaggy sandstones so 
that they offer little inducement, while the black Genesee and 
Marcellus Shales, lower down, contain so much organic matter 
that their shrinkage would be too great. 

In the Silurian Period shales occur in the Clinton and Red 
Medina Series. In some cases the former by careful selection 
might be successfully used for building brick or tile, but their 
exposures are generally inaccessible so that the better located 
deposits would naturally outrank them in importance. 

FIRE CLAY. 

The true fire clays that have a quality of resisting high 
furnace temperatures are not known to occur in the comity. 
It is possible that in the western portion of the county some 
of these clays may be associated with the coals but all clays 
associated with the coals are not fire clays, so that only further 
investigation will definitely determine their presence. 

GLASS-SAND. 

No development of glass-sand has been attempted in Green¬ 
brier County, although there are one or more deposits that de¬ 
serve detailed investigation. Since silica is the major ingre¬ 
dient of glass-sand, it influences the character of the ware. Sands 
with impurities, unless they can be easily removed, and espe¬ 
cially if they are to be used for the higher grades of glassware, 
should be avoided. Chemical analyses of most sands show at 
least traces of iron oxide, alumina, titanium oxide, lime, mag¬ 
nesia, and organic matter, but these are often included in 
mineral grains separate from the quartz and may be easily 
removed. 

Along with a good sand two other factors arc important, 
one being a favorable quarry site and the other, access to 
good transportation. These various factors were considered 
in sampling sandstones for analysis in Greenbrier County. 
Among the numerous sandstones available only two offer glass- 



sand possibilities, these being the Droop and Healing Springs 
Sandstones. The Oriskany Sandstone, which is quarried ex¬ 
tensively in Berkeley County, is generally quite impure in 
Greenbrier. 

The Droop Sandstone that covers several hundred acres 
on Muddy Creek Mountain meets the general requirements of 
a glass-sand unless it should be too fine. Unfortunately no 
screen tests were made but the sand is in general quite fine 
and might not all be retained in the 120-mesh which is usually 
demanded. 

The Healing Springs Sandstone appears to be sufficiently 
pure to be considered as a possible glass-sand. Three analyses 
of samples collected from this horizon are given in the table 
below. The chief objections to this source of sand are its 
general inaccessibility and lack of good quarry sites. 

As noted in the table one sample of the Keefer Sandstone 
was analyzed as a possible glass-sand. This rock is probably 
too quartzitic and its outcrop too inaccessible for economical 
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FORESTS. 

In Volume V, pages 146-150 of the Survey Reports (1911), 
Mr. A. B. Brooks, former State Forester, has described briefly 
the forests and lumber industry of Greenbrier County. The 
descriptions of presert conditions and lumber mills are now 
out of date but certain items are of much interest and are re¬ 
printed, in part, here. 

ORIGINAL FOREST CONDITIONS. 

The county may be divided into three districts according 
to the kinds of timber which each produced in greatest abun¬ 
dance. First, in the mountainous section on the east of Green¬ 
brier River, white pine was the most valuable species. It 
grew in this county most abundantly on Anthony Creek and 
its tributaries. The following description of the white pine 
growing in Greenbrier and Pocahontas is given by Mr. Cecil 
Clay, former president of the St. Lawrence Boom and Manu- 
facuring Company of Ronceverte: 
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features of the respective, members of this series, and to the 
fact that it is often possible to recognize them at widely scat¬ 
tered points by means of their lithology. 

In chemical composition the limestones of this series vary 
from 1.3 to 36 per cent, in silica, from 29 to 97 per cent, in cal¬ 
cium carbonate, and the magnesium carbonate is generally 
low. It can therefore be seen that these limestones might be 
used for numerous purposes where calcareous material is de¬ 
sired. Many of the analyses tabulated fall within the range 
required for the manufacture of Portland cement where a cal¬ 
cium carbonate content of approximately 75 per cent, and a 
magnesium carbonate content of less than five per cent, is 
required. Prom an examination of the Table of Limestone 
Analyses it can be seen that there are some localities where 
certain members of the Greenbrier Series are suited for Port¬ 
land cement without the admixture of other material. At 
other points it would be necessary to add certain quantities 
of shale to lessen the lime content, but this material is readily 
available just above the limestone in the basal Mauch Chunk 
Series. Many analyses shown in the table indicate that some 
of the limestone would be suitable for the manufacture of rock¬ 
wool. With more and more emphasis being placed on air 
conditioning, the manufacture of this ideal insulating ma¬ 
terial may become a major industry in the near future. 

The Chesapeake and Ohio Railway roughly parallels the 
outcrop of these deposits and there is ample water and labor 
supply, while vast quantities of coal are available in near-by 
areas. With such favorable factors it would appear that the 
further development of these deposits will not long be over¬ 
looked. 


ALDERSON LIMESTONE. 

The Alderson Limestone, coming at the top of the Green¬ 
brier Series and already described on page 271, is a dark-gray, 
siliceous or shaly limestone, with a thickness ranging be¬ 
tween 50 and 150 feet. This member is generally too impure 
for the many uses that require a high lime content but it 
would appear that it might be suitable for rock-wool or Port¬ 
land cement. The more massive beds could also be used where 





Subsequent to the completion of the field work for this 
report, a quarry was opened in the upper part of the Union 
Member, located approximately 3.5 miles west of Lewisburg. 
The reported location of this quarry was received just be¬ 
fore the completion of the drafting work on the geologic map 
and is shown as quarry No. 5A on Map II. Unfortunately the 
reported location is in error, the actual location being 0.8 mile 
northwest of that shown on Map II. 

A kiln has been built for use in burning lime from the 
quarry. Lime is produced for both chemical and agricultural 
use. It is reported that the Cherry River Paper Company of 





















Kichwood, Nicholas County, is the largest purchaser of lime 
from this quarry at the present time. The quarry was visited 
and sampled in connection with the preparation of a report 
on the limestone resources of the State. 

Lewisburg Limestone Products Company Quarry— 

No. 5A on Map n. 



•Composite analysis | _ j 2.23 | 0.31 | 95.71 j 2.15 | 100.40 


Abandoned Limestone Quarry—No. 6 on Map n. 




















Abandoned Limestone Quarry—No. 10 on Map n. 

On west side of U. S. Route 219, 0.9 mile north of Frankford; dip, 
10 degrees W. N. W.: Union; elevation, 2260'. 

Limestone, thickness undetermined. 

PICKAWAY LIMESTONE. 

The Pickaway Limestone, already described on pages 272-7, 
is a blue to yellowish-gray limestone that is high in silica. 
The peculiar jointing in one of the ledges in this member was 
described on the pages cited where it was pointed out that the 
joint filling is considerably higher in impurities than is the rest 
of the limestone. The more massive beds of this member in¬ 
cluding the unweathered jointed ledge, would be suitable for 
road material, concrete aggregate, railroad ballast, etc. The 
upper part of this member is exposed in the east end of the 
Acme Limestone Company Quarry (No. 5 on Map II). Prom 
the chemical analyses given on page 631, it would appear that 
this member would be ideal for the manufacture of roclc-wool. 

TAGGARD LIMESTONE. 

The Taggard Limestone, previously described on pages 277-8, 
was sampled at two localities in the northern part of the 
County. As shown in the Table of Limestone Analyses, page 631, 
it is somewhat high in silica. Its characteristics can be 
duplicated or bettered in other beds of the Greenbrier Series 
so that its commercial possibilities are small. 

PATTON LIMESTONE. 

The Patton Limestone, previously described on page 278, 
is somewhat impure at the top but contains several ledges of 
very pure limestone. In appearance this member closely re¬ 
sembles the underlying Sinks Grove Limestone. The follow¬ 
ing quarries were noted as belonging in this member: 


Abandoned Limestone Quarry—No. 9 on Map II. 

On east side of U. S. Route 219, 1.0 mile south of Frankford; used 
for road material; Patton; elevation, top, 2290' B. 

Limestone, dark-gray, hard, fossiliferous. 







Renick Stone Company Limestone Quarry—No. 11 on Map n. 

Located 0.9 mile east of Renlck P. O., on the Chesapeake and Ohio 
Railroad; crusher and screening plant; main part of output is used for 
railroad ballast; plant capacity. 5 to 7 railroad cars a day (cars 
of 50- to 55-yd. cap.); quarry floor, 100 =t feet above red Maccrady 
shales; quarry face, 90-160 feet high by 500 feet long; R. B. Holt, lessee; 
address, Renlck, W. Va.; Patton; elevation, 1940' B. 

Feet. 

Limestone, dark bluish-gray....90 to 160 

The following section, measured by John B. Lucke, has 
been rewritten in descending stratigraphic order. The num¬ 
bers refer to chemical analyses published on page 632. Samples 
procured from the quarry floor tinder direction of the foreman: 


Thickness. Total. 
Feet. Feet. 

9. Sample of ledge about % to top of quarry face. 

Ledge about 20 feet thick, underlying 2 similar 


ledges ---- 20 20 

Limestone, not sampled.-. 30 50 

8. Limestone, very hard, finely crystalline, fossllifer- 

ous, many silty or thin green shale breaks. 7 67 

7. Limestone, dark-gray, silty, very massive, dense. 

stylolitlc, fossiliferous In nodules or reefs. 8 66 

6. Limestone, very dark gray to black, finely crystal¬ 
line, fossiliferous, very hard, brittle, stylolitic. 20 85 

6. Limestone, massive, sandy, bauded light to medium 

gray to brown, no fossils. 6 90 

4. Limestone, very fine-grained, light-gray, crypto¬ 
crystalline, similar to 3 but slightly darker, 


black stylolites. 9 99 

3. Limestone, very light gray, cryptocrystalline, dense, 
smooth, perfect conchoidal fracture, few black 

stylolites..... 3 102 

2. Limestone, dark-gray, tough, crystalline, fossillter- 


1. Limestone, best exposed on west end of quarry, 
blue-gray, massive, finely crystalline, fine fossils, 
many black stylolites. 12 120 


Prom the analyses shown in the Table of Limestone 
Analyses, page 632, the limestone in the above quarry would 
be suitable for railroad ballast, concrete aggregate, road ma¬ 
terial and much of it is suitable for the many uses requiring a 
high lime content. 


SINKS GROVE LIMESTONE. 

The Sinks Grove Limestone, previously described on pages 
278-9 has an appearance that is quite similar to the overlying 
Patton Limestone. It generally has a very high lime content and 
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Table of Coal Analyses—(Continued). 
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A sample (No. 142PH) was taken from the above section, 
the analysis of which is published under No. 429 in the Table 
of Coal Analyses at the end of this Chapter. 


Joe Neff Mine No. 1—No. 430 on Map H. 

Truck mine, oi_ 

Creek, 0.85 mile north-northeast ol 
elevation. 2670' B. 

Coal, banded, bright and dull, 


A sample (No. 148PH) was taken from the above section, 
the analysis of which is published under No. 430 in the Table 
of Coal Analyses at the end of this Chapter. 


Lester Boyer Mine—No. 431 on Map II. 

On west side of Laurel Creek, below public road, 1.25 miles north¬ 
east of Charmco; No. 6 Pocahontas Coal; elevation, 2666' B. 

Ft. In. 

Coal, hard, bony (black shale 

roof) ...„.... O' 1” 

Coal, hard ... 0 6 

Coal, blocky, but laminated 

with mineral charcoal . 0 10 

Coal, columnar .... 1 6 

Coal, hard (slate floor). 0 8 ...»_ 3 7 


A sample (No. 147PH) was taken from the above section, 
the analysis of which is published under No. 431 in the Table 
of Coal Analyses at the end of this Chapter. 

The Gauley Coal Land Company has recently prospected 
the south end of Mill Creek Mountain. The prospecting was 
completed too late to be shown on Map II. However, Figure 
22 shows the outcrop of the No. 6 Pocahontas Coal as shown for 
this area on Map II to which have been added the approxi¬ 
mate locations of the following six openings: 
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Coal Exposure—No. 370B on Map II. 


Coal Exposure—No. 370C on Map II. 



Quantity of Fire Creek Coal Available. 

The following table, computed from planimetric measure¬ 
ment of outcrop shown on Map II for the area indicated on 
Figure 20, page 555, gives the probable amount of Fire 
Creek Coal in Greenbrier County. A low figure for the 
average thickness was assumed so that the total would not 
be too great if local areas prove to be cut out or too thin 
for mining: 





















MINABLE COALS OP THE POCAHONTAS GROUP OF 
POTTSVILLE SERIES. 

In general, the coals of this group are soft, columnar, and 
multiple-bedded. They are medium-low volatile, low sulphur, 
low ash, high B. T. If. coals which have a fusion point of ash 
ranging from 2500° P. to 2900° F. Coals with these qualities 
are well adapted for use in automatic stokers. In view of 
recent inventions it would appear that here is a large poten¬ 
tial market for the coals of Greenbrier County. 

As previously mentioned in Chapter VI, it has been neces¬ 
sary to consider No. 7 Pocahontas and No. 6 Pocahontas Coals 
together. To avoid confusion, however, the openings in each 
scam have been numbered consecutively and will be described 
separately on the following pages: 

NO. 7 POCAHONTAS COAL. 

No. 7 Pocahontas Coal, Meadow Bluff District. 

In general, the coal that is here provisionally correlated 
as the No. 7 Pocahontas Coal is soft, columnar, and multiple- 
bedded, and ranges in thickness from 4 feet to the vanishing 
point. This coal has been mined on the south end of Little 
Sewell Mountain, near the mouth of Meadow Creek, in the 
vicinity of Charmco and on the south end of Big Clear Creek 





Mountain. These are all truck mines and only two (Nos. 38oA 
and 400) are in regular operation at the present time (1936). 

Due to the apparently irregular nature of this scam the 
present information is not considered sufficient to predict the 
probable minable area or to estimate the available tonnage. 


W. H. Sims Coal Prospect—No. 379 on Map II. 



Coal (opening partially (llled with water). 


C. N. Callison Mine (Abandoned)—No. 381 on Map II. 
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E H. Callison Mine (Abandoned)—No. 383 on Map II. 


Coal, columnar, laminated with 
fusaln (mineral charcoal).. 


A sample (No. 136PII) was taken from the above section, 
the analysis of which is published under No. 383 in the Table 
of Coal Analyses at the end of this Chapter. 

Evely Mine (Abandoned)—No. 384 on Map n. 


ate, black (roof not good).... 

ial, small blocks . 

>al, soft, thin streaks of 
bone (sandstone floor) .. 


A sample (No. 146PH) was taken from Nos. 2 and 3 of 
the above section, the analysis of which is published under 
No. 384 in the Table of Coal Analyses at the end of this 
Chapter. 

Coal Mine (Abandoned)—No. 385 on Map II. 



























Gauley Coal Land Company Prospect AL—No. 391 on Map n. 

On east side of Mill Creek, 2.75 miles southeast of Charmco and 
1.75 miles north of Rupert; Gauley Coal Land Company authority for 
this section; No. 7 Pocahontas Coal; elevation, 3036' L. 

Ft. In. 

Coal and bone.... 2 7 


Gauley Coal Land Company Prospect AK—No. 392 on Map II 

On east side of Mill Creek, 2.4 miles southeast of Charmco and 1.3 
miles northwest of Rupert; Gauley Coal Land Company authority for 
this section; No. 7 Pocahontas Coal; elevation, 3003' L. 

Ft. Iu. 

Coal . 2 2 


Gauley Coal Land Company Prospect AJ—No. 393 on Map II. 

On the east side of Mill Creek, 2.2 miles southeast of Charmco and 
1.95 miles northwest of Rupert; Gauley Coal Land Company authority 
for this section; No. 7 Pocahontas Coal; elevation, 2966' L. 

Ft. In. 

Coal . 1' 3" 

Bone . 0 2 

Coal (Are clay floor) . 1 2 . 2 7 


Gauley Coal Land Company Prospect AI—No. 394 on Map II. 

On the east side of Mill Creek, 2.2 miles southeast of Charmco and 
1.95 miles northwest of Rupert; Gauley Coal Land Company authority 
tor this section; No. 7 Pocahontas Coal; elevation, 2956' L. 



Gauley Coal Land Company Prospect No. 603— 

No. 396 on Map II. 

On east side of Mill Creek Mountain, 2.15 miles southeast of 
Charmco and 1.95 miles northwest of Rupert; Gauley Coal Land Com¬ 
pany authority for this section; No. 7 Pocahontas Coal; elevation, 
2957' L. 

Ft. In 


Gauley Coal Land Company Prospect AH—No. 396 on Map II. 































Gauley Coal Land Company Prospect E—No. 402 on Map II. 















NO. 6 POCAHONTAS COAL. 

The No. 6 Pocahontas Coal, previously described in Chap¬ 
ter VI, ranks second in Greenbrier County in available ton¬ 
nage. In general it is soft, columnar, multiple-bedded, and 
ranges from 1 to 5 feet in thickness. In chemical properties 
it is an excellent fuel, having a volatile content of 21 to 23 
per cent., ash content of from 3 to 6 per cent., and a B. T. U. 
value that often exceeds 15,000. This coal has been mined 
at several points and a few small mines are in regular opera¬ 
tion at the present time. 

Figure 21 shows the probable minable extent of the 
No. 6 Pocahontas Coal, and its detailed outcrop is shown on 
Map II. 







No. 6 Pocahontas Coal, Meadow Bluff District. 

Nearly all of the prospecting and all of the mines opened 
in the No. 6 Pocahontas Coal are in this district. Its strati¬ 
graphic position and thickness are shown in the sections pub¬ 
lished in Chapter V for Big Clear Creek, Little Clear Creek, 
Little Sewell Mountain—Southeast, Little Sewell Mountain- 
West Side, Sims Mountain—North End, Sims School, and Sims 
Station, page references to which are given in the Index; and 
in the records of Coal Test Borings Nos. 1, 5C, 6, 11, 12, 13, 14, 
and 15 published on preceding pages of this Chapter. The 
following openings and prospects were noted: 

Bellwood Coal Company Mine No. 1—No. 408 on Map II. 



Coal, clean, columnar, with layers of fusain (mineral 

charcoal), (slate roof and floor). 3 2 

A sample (No. 132PH) was taken from the above section, 
the analysis of which is published under No. 411 in the Table 
of Coal Analyses at the end of this Chapter. 












A section was measured at the same mine by Ray V. Hen- 
nen and reported under No. 676 in the Fayette County Re¬ 
port, page 855, as follows: 



Coal Exposure—No. 411A on Map II. 



A sample (No. 133PH) was taken from Nos. 1 to 5 in- 
lusive of the above section, the analysis of which is published 
nder No. 412 in the Table of Coal Analyses at the end of this 
hapter. 

J. A. and S. J. Wooldridge Coal Mine—No. 413 on Map n. 















A sample (No. 131PH) was taken from Nos. 4, 5, 6, and 7 
of the above section, the analysis of which is published under 
No. 413 in the Table of Coal Analyses at the end of this 
Chapter. 


Coal Prospect—No. 414 on Map n. 




A sample (No. 130PH) was taken from the above section, 
the analysis of which is published under No. 417 in the Table 
of Coal Analyses at the end of this Chapter. At the point of 
sampling the coal measured 30 inches; however, it is reported 
to be 34 to 36 inches thick in most places in the mine. 




























A sample (No. 139PH) was taken from Nos. 3, 4, 5, 6, and 
7 of the above section, the analysis of which is published under 
No. 423 in the Table of Coal Analyses at the end of this 
Chapter. 

The section of the following abandoned mine with com¬ 
ments by Ray V. Hennen is reprinted from page 852 of the 
Payette County Report: 

Meadow River Smokeless Coal Company “Dwyer” Mine 
(Abandoned)—No. 424 on ap n. 
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A sample (No. 149PH) was taken from Nos. 2, 3, 4, 5, 6, 
7, and 8 of the above section, the analysis of which is pub¬ 
lished under No. 425 in the Table of Coal Analyses at the end 
of this Chapter. 

An abandoned opening in the No. 6(1) Pocahontas Coal 
was reported near the location of the above mine but on the 
east bank of the small stream joining Meadow River at Al¬ 
drich Camp. The section as shown in the Maywood-Aldrich 
Camp Section, page 203, of the Payette Report, is as follows: 

Ft. In. 

Coal, No. 6 Pocahontas, at closed opening (No. 569 
on Map II ot Fayette County Report) of Meadow 
Lumber (Coal and Land) Company, reported clean 

and 48" thick by W. F. Hall, Superintendent. 4 0 

Interval to Meadow River at Aldrich Camp. 140 0 

As noted above, Hennen reports the abandoned opening 
as 140 feet above the river at Aldrich Camp. Mine No. 425, 
however, is only 75 feet above the railroad at Aldrich Camp 
and not over 100 feet above the river at that point. It would 
appear that the abandoned opening was probably in the No. 7 
Pocahontas Coal. 


Gauley Coal Land Company Prospect—No. 4 


w Creek, 0.8 mile fr 


!. black. Royal, large pelecypods. 

blacky, Impure. 0' 4" 

banded . 1 2 

hard, bony. 0 1 


A sample (No. 145PH) was taken from Nos. 2, 3, 4, 5, and 
6 of the above section, the analysis of which is published under 
No. 426 in the Table of Coal Analyses at the end of this 
Chapter. 











Fire Creek Coal, Meadow Bluff District. 

The best development of the Fire Creek Coal in this 
district is on Little Clear Creek Mountain where there is a 
large area of coal with a thickness in excess of 5 feet. In 
a large part of this district, however, this coal attains a thick¬ 
ness of only 2 to 3 feet. This thinner coal probably could 
not be mined profitably at the present time but it is here con¬ 
sidered as a minable reserve. 

The thickness and stratigraphic position of the Fire Creek 
Coal are noted in the Sims Station Section, Sims Mountain- 
North End Section, and the Big Clear Creek Mountain Sec¬ 
tion, all published in Chapter V, and in the records of coal 
test borings Nos. 5, 11, 13, and 14, all published on preceding 
pages of this chapter. The stratigraphic position of this coal 
is shown in the partial records of coal test borings Nos. 5A, 
5B, 5D, 5F, 5H, and 51, published on preceding pages of this 
chapter. There are no actively operating mines in this coal 
at the present time (1936). The following prospects and 
openings were noted: 


Gauley Coal and Land Company Prospect (Closed)— 
No. 310 on M'.p II. 


On the west side of Burdette Creek. 0.2 mile eas 
No. 545 in Fayette Report; Fire Creek Coal; elev 
amined by Ray V. Hennen. 

Coal, reported by Mr. H. W. Osbt 


t of Meadow Rlv 
atlon, 2330' B.; 

Ft. 


"Sulphur spring here. This coal belongs immediately 
grayish-white, quartzitic sandstone (Pineville?) cliff, 30 
thick.” 


Gauley Coal and Land Company Prospect (Closed)— 
No. 310A on Map II. 





Coal exposure No. 310B on Map II is published in con¬ 
nection with the Sims Mountain—North End Section in Chap¬ 
ter V, page 158. 

The following prospect is reprinted from page 819 of 
the Payette County Report: 

Thos. Stead Coal Prospect—No. 310C on Map II. 

Fayette County, on south hillside of Meadow River. 2.4 miles south¬ 
east of Russellville: Fire Creek Coal; elevation, 2120' B.; examined by 
Ray V. Hennen. 

Ft. In. 

Shale, gray, argillaceous, visible. 3 0 

Coal, soft . O' 7" 

Slate, black .... 0 0J 

Coal, soft (slate Boor) . 1 8 .. 2 3J 

The contours shown on the United States Geological Sur¬ 
vey’s topographic maps for the region about one mile west 
of Charmco do not agree with conditions found there. As a 
result mines Nos. 311, 312, and 428 were very difficult to lo¬ 
cate on the map and the correlations of them are doubtful, as 
indicated by the question marks in the descriptive headings 
of these mines. 


Midland Smokeless Coal Company “Midland” Mine No. 1 
(Abandoned)—No. 311 on Map n. 








Midland Smokeless Coal Company “Midland” Mine No. 2 
(Abandoned)—No. 312 on Map II. 



Gauley Coal Land Company Prospect No. 558- 
No. 315 on Map II. 



Gauley Coal Land Company Prospect No. 559- 
No. 316 on Map II. 










Gauley Coal Land Company Prospect No. 10— 
No. 320 on Map n. 

















Gauley Coal Land Company Prospect No. 16- 
No. 322 on Map n. 



;oal (slate roof; Are clay floor)......-••••. 1 

Ganley Coal Land Company Prospect No. A325— 
No. 325 on Map II. 
















Gauley Coal Land Company Prospect No. A324— 

No. 326 on Map II. 

On the southeast side of Job Knob Branch. 1.35 miles northeast 
of mouth; Gauley Coal Land Company authority for this section; Fire 
Creek Coal; elevation, 3650’ L. 

Ft. In. 

Coal (slate roof; fire clay floor). 3 2i 

Gauley Coal Land Company Prospect No. A322— 

No. 327 on Map II. 

On the southeast side of Job Knob Branch, 1.2 miles northeast of 
mouth; Gauley Coal Land Company authority for this section; Fire 
Creek Coal; elevation, 3669' L. 


Gauley Coal Land Company Prospect No. A321— 

No. 328 on Map II. 

On the southeast side of Job Knob Branch, 1 mile northeast of 

mouth; Gauley Coal Land Company authority for this section; Fire 

Creek Coal; elevation, 3669’ L. 

Ft. In. 

Coal (slate root; lire clay floor)......_ 3 8j 

A sample was collected from the above section by the 
Gauley Coal Land Company and analyzed by the Commercial 
Testing and Engineering Company, of Charleston, W. Va. The 
analysis as reported by the former company is published under 
No. 328 in the Table of Coal Analyses at the end of this 
Chapter. 


Gauley Coal Land Company Prospect No. A320— 

No. 329 on Map II. 

On the north side of Old Field Branch, 0.7 mile northeast of 
mouth; Gauley Coal Land Company authority for this section; Fire 
Creek Coal; elevation, 3690’ L. 

Ft In. 

Bone and slate (slate roof). 0' 7" 

Coal (fire clay floor)... 3 0 . 3 7 


Gauley Coal Land Company Prospect No. A319— 

No. 330 on Map II. 

On the north side of Old Field Branch, 0.85 mile northeast of 
mouth; Gauley Coal Land Company authority for this section; Fire 
Creek Coal; elevation, 3701’ L. 










A sample was taken from the above section by the Ganley 
Coal Land Company and analyzed by the Commercial Testing 
and Engineering Company, of Charleston, W. Va. The analysis 
as reported by the former company is published under No. 330 
in the Table of Coal Analyses at the end of this Chapter. 


Gauley Coal Land Company Prospect No. A318— 
No. 331 on Map II. 



Gauley Coal Land Company Prospect No. A317— 
No. 332 on Map II. 















































Gauley Coal Land Company Prospect No. AMO— 
No. 348 on Map H. 


e of Briery Creek, 1.05 miles southeast of mouth 
)f Anjean; Gauley Coal Land Company authority 
Creek Coal; elevation, 3553’ L. 


Gauley Coal Land Company Prospect No. A219— 
No. 349 on Map n. 


















A sample was collected from the above section by the 
Gauley Coal Land Company and analyzed by the Commer¬ 
cial Testing and Engineering Company, of Charleston, W. Va. 
The analysis as reported by the former company is published 
under No. 356 in the Table of Coal Analyses at the end of 
this Chapter. 


Gauley Coal Land Company Prospect No. A211— 
No. 357 on Map II. 


On the south side 
Hog Run, 2.1 miles sou 
authority for this secti 


Little Clear Creek Mountain, west side of 
east of Anjean; Gauley Coal Land Company 
; Fire Creek Coal; elevation, 3591' L. 


Coal (are clay Boor) 


Gauley Coal Land Company Prospect No. A210— 

No. 358 on Map II. 

On the south side of Little Clear Creek Mountain, west side of 
Hog Run, 2.4 miles east of Anjean; Gauley Coal Land Company au¬ 
thority for this section; Fire Creek Coal; elevation, 3595’ L. 


Coal (Hre clay floor) .. 


Gauley Coal Land Company Prospect No. A209— 
No. 359 on Map II. 


On the south side of Joe Knob, 3.4 miles east of Anjean; Gauley 
Coal Land Company authority for this section; Fire Creek Coal; ele¬ 
vation, 3695' L. - 


Coal and slate (slate roof). 0' H* 

Coal .-.- 2 3 




A sample was collected from the above section and 
analyzed by the Commercial Testing and Engineering Com¬ 
pany, of Charleston, W. Va. The analysis as reported by the 
former company is published under No. 359 in the Table of 
Coal Analyses at the end of this Chapter. 
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Gauley Coal Land Company Prospect No. A208_ 

No. 360 on Map n. 


A sample was collected from the above section by the 
Gauley Coal Land Company and analyzed by the Commercial 
Testing and Engineering Company, of Charleston, W. Va. 
The analysis is published under No. 360 in the Table of Coal 
Analyses at the end of this Chapter. 

Gauley Coal Land Company Prospect No. A207— 

No. 361 on Man II. 


Gauley Coal Land Company Prospect No. A206— 
No. 362 on Map II. 




Gauley Coal Land Company Prospect No. A205_ 

No. 363 on Map II. 

























(slate root) 


34" 

14 

114 


Gauley Coal Land Company Prospect No. A203— 
No. 364 on Map H. 


Ou property of Gr 
Little Clear Creek i 
Branch. 5.2 miles east 
for this section; Fire 


near head. 1.9 
of Anjean; Gaule 
Creek Coal; elev 


miles southeast of 
•y Coal Land Compat: 
atlon, 3735' L. 



y authority 
Ft. In. 


Coal (tire clay floor). 


reported by B. M. Higginbotham). 3 


Dents Mine (Abandoned)—No. 366 on Map II. 

rm mine on west side of Cross Mountain, 4.75 miles east of 
and 1.75 miles north of Kieffer; Fire Creek Coal?; elevation. 


Fire Creek Coal, Williamsburg District. 

An area of 22 square miles in this district should contain 
the Fire Creek Coal. It is believed that this coal is of minable 
thickness over much if not all of this area and that further 
prospecting is warranted. The following prospects and open- 
ings were noted: 


Mine (Abandoned)—No. 367 on Map II. 

Farm mine on east side o'f Buffalo Mountain. 3.5 miles west of 
Williamsburg; Fire Creek Coal?; elevation, 3810- B. ^ , n 

Coal, (opening fallen shut, thickness reported). 2‘ 11 










Gauley Coal Land Company Prospect No. 150- 
No. 368 on Map II. 

On the east end of Lit! Clear Creek Mountain, 0.15 mile south¬ 
east of Drill hole No. 14; - J lev Coal Land Company authority for 
this section; Fire Creek CoaT?; elevation. 4034' L. 

Ft In. 

Coal ___ 1 0 


Prospect—No. 369 on Map II. 

Knob and 2.3 miles southwest at Baber School; Fire Creek Coal: ele¬ 
vation, 3261’. 

Ft. In. 

Coal, reported to be dirty with a thickness of. 4 2 


Fire Creek Coal, Falling Springs District. 

An area of 36.5 square miles in this district should con¬ 
tain Fire Creek Coal. It is believed that this coal is of minable 
thickness over much if not all of this area and that further 
prospecting is warranted. The following prospeot and ex¬ 
posures were noted: 


Cherry River Boom and Lumber Company? Prospect— 
No. 370 on Map II. 










The “Split” seam has been opened immediately below 
. 285 and shows the following: 


Gauley Coal Land Company Prospect No. 154— 
Not Shown on Map II. 












tain whether it is a true split off the Beckley Coal or a sepa¬ 
rate lenticular coal bed. This lower seam is 10 to 40 feet 
below the Beckley Coal and shows a variable but sometimes 
good section of coal. Descriptions of the Beckley and “Split” 
seam prospects on Joe Knob follow: 


Gauley Coal Land Company Prospect No. A116— 
No. 283 on Map II. 


On the northeast side of Joe Knob, 3.25 miles 
Gauley Coal Land Company authority for this sectioi 
elevation, 3718' L. 


Coal (slate floor). 


Gauley Coal Land Company Prospect No. A115— 
No, 284 on Map II. 
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Gauley Coal Land Company Prospect No. A119— 
No. 288 on Map II. 


Gauley Coal Land Company Prospect No. A118— 
No. 289 on Map II. 


A sample was collected from the above section by the 
Gauley Coal Land Company and analyzed by the Commercial 
Testing and Engineering Company, of Charleston, W. Va. 
The analysis as reported by the former company is published 
under No. 289 in the Table of Coal Analyses at the end of 
this chapter. 

Gauley Coal Land Company Prospect No. A117— 

No. 290 on Map II. 









Gauley Coal Land Company Prospect No. A112— 
No. 292 on Map H. 




Gauley Coal Land Company Prospect No. Alll— 
No. 293 on Map n. 



Gauley Coal Land Company Prospect No. A110— 
No. 294 on Map II. 



Gauley Coal Land Company Prospect No. A107— 
No. 295 on Map II. 



Ft. In. 

Coal (slate top; slate floor) . 2 10 


Gauley Coal Land Company Prospect No. A106— 
No. 296 on Map II. 
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Gauley Coal Land Company Prospect No. A112— 
No. 292 on Map II. 


On the north side of Little Clear Creek Mountain, 1.35 miles east 
of Anjean and 1.8 miles west of Joe Knob; Gauley Coal Land Com¬ 
pany authority for this section; Beckley Coal?; elevation, 3534' L. 

Ft. In. 

Coal (slate roof; fire clay floor). 0 10 


Gauley Coal Land Company Prospect No. Alll— 

No. 293 on Map n. 

On north side of Little Clear Creek Mountain, 1.35 miles southeast 
of Anjean and 2.1 miles southwest of Joe Knob; Gauley Coal Land 
Company authority for this section; Beckley Coal?; elevation, 3556' L. 

Ft. In. 

Coal (slate roof; Are clay floor).. 1 5J 


Gauley Coal Land Company Prospect No. A110— 

No. 294 on Map II. 

On the south side of Little Clear Creek Mountain, 1.9 miles south¬ 
east of Anjean and 1.4 miles southwest of Joe Knob: Gauley Coal Land 
Company authority for this section; Beckley Coal?; elevation, 3612' L. 

Ft. In. 

Coal (slate roof; Are clay floor). 1 10 


Gauley Coal Land Company Prospect No. A107— 

No. 295 on Map II. 

On the south side of Little Clear Creek Mountain. 3.8 miles east 
of Anjean and 3.8 miles southeast of Duo; Gauley Coal Land Com¬ 
pany authority for this section; Beckley Coal; elevation, 3746' L. 

Ft. In. 

Coal (slate top; slate floor) .... 2 10 


Gauley Coal Land Company Prospect No. A106— 
No. 296 on Map II. 

























Gauley Coal Land Company Prospect No. A105— 
No. 297 on Map n. 



Gauley Coal Land Company Prospect No. A102— 
No. 299 on Map II. 



Gauley Coal Land Company Prospect No. A100— 
No. 301 on Map n. 

















Beckley Coal, Williamsburg District. 

Only one farm mine and three prospects in the Beckley 
Coal were noted in this district. The horizon of this coal 
is present over a larger area in this district than is shown 
as minable on Figure 19, page 531, and warrants further 
prospecting. 

Gauley Coal Land Company Prospect No. 151— 

No. 302 on Map II. 

On the head of Flynn Creek, 2.9 miles northwest of Trout P. O.; 


Gauley Coal Land Company Prospect—No. 303 on Map II. 

On the waters of Hogcamp Run, 1.2 miles southwest from Its 
mouth and 2.1 miles east of Beech Knob; Gauley Coal Land Company 
authority for this section; Beckley Coal; elevation, 3273' L. 

Ft. In. 



Gauley Coal Land Company Prospect No. 465- 
No. 304 on Map n. 













This opening was described by Reger under No. 1276 in 
the Nicholas County Report, page 715, as occurring in the 
Fire Creek seam, but after tracing this coal across Greenbrier 
it apparently proves to be at the Beckley horizon. 

Beckley Coal, Falling Springs District. 

With the exception of one reported opening on Buffalo 
Mountain, the two abandoned mine openings and the pros¬ 
pect near them on Lost Flat are the only points at which 
the Beckley Coal was noted in this district. As shown on 
the Lost Flat Mine map the thickness of the coal ranged from 
one and one-half to six and one-half feet. The coal was 
locally absent in one part of the mine and from the reported 
circumstances it was probably cut out by the overlying Lower 
Raleigh Sandstone. It is probable that this cut-out was local 
and if this is true it would appear that further prospecting 
at this horizon in the district would be profitable. 


Elk Lick Coal Company Prospect—No. 306 on Map II. 








Williamsburg; 


Prospect—No. 309 on Map II. 

On east side of Buffalo Mountain, 3.4 miles west of 
Beckley Coal?; elevation, 3865' B. 

Ft. In. 

Coal, (reported by B. M. Higginbotham), 0' 10" to. 1 0 

Quantity of Beckley Coal Available. 

The following table, computed from planimetric measure¬ 
ment of outcrop outlined on work sheets for the area indicated 
on Figure 19, page 531, gives the probable amount of Beck¬ 
ley Coal in Greenbrier County. The assumed thicknesses of 
coal shown in the table are average thicknesses and should not 
be used in any tabulation of coal reserves by thicknesses. A 
low average figure was used so that the total tonnage would 
not be too great if local areas prove to be cut out or too thin 
for mining; 


Probable Amount of Beckley Coal. 


District. 

Thickness of Coal 
Assumed. Feet. 

Square Miles. 

i 

L 

§i 

g* 

Short Tons 
of Coal 

2000. Lbs.) 

Meadow Bluff . 

Williamsburg . 

Falling Springs . 

3 

1 35.5 

v ! 

22,720 

640 

1 1,979,366,400 
646.778,880 
83.635,200 

79,174,656 

25,871,155 

3.345,408 

TW.I. 


48.1 | 

30,784 

2,709,780,480 

108,391,219 




Figures of the Department of Mines show that 119,522 
tons of coal have been produced from mines operating the 
Beckley seam in Greenbrier County, all of which came from 
the Lost Flat Mine in Falling Springs District. 









FIRE CREEK COAL. 

The Fire Creek Coal, previously described in Chapter VI, 
page 238, ranks first in available coal in Greenbrier County. 
In general it varies from 1 to 6 feet in thickness and in 
comparatively local aj’eas it may be entirely cut out by 
the overlying Quinnimont Sandstone. The ash content of the 
Fire Creek Coal appears to be somewhat higher than the 
Sewell Coal but in other respects it compares favorably with 
the latter coal. The probable minable area of the Fire Creek 
Coal is shown on Figure 20, and its detailed outcrop is out¬ 
lined in blue on Map II. 






LITTLE RALEIGH 


The Little Raleigh Coal, previously discussed in Chapter 
VI, pages 235-6, is generally persistent throughout a consider¬ 
able part of Greenbrier County. In general it ranges in thick¬ 
ness from 2 to 3 feet but scattered sections show a thickness 
of 4 feet of clean coal. Chemical analyses indicate that the 
ash content is fairly high but it is probable that some of the 
openings sampled were not driven in far enough to reach the 
best coal. This coal has been mined at several points for local 
use but at present (1936) there are no actively operating 
mines in the area. In appearance and rank the Little Raleigh 
Coal is quite similar to the other Pottsville coals of the region. 

Greenbrier County is the only county in the State in 
which the Little Raleigh Coal is known to be of mutable thick¬ 
ness. Figure 19, page 531, shows the probable area of 
minable Little Raleigh Coal but its outcrop is not outlined on 
Map II. The position of the outcrop of this seam can be easily 
found by reference to the Sewell Coal structure contour lines 
since it is generally 130 to 160 feet below the Sewell horizon. 





Little Raleigh Coal, Meadow Bluff Distirct, 

In Meadow Bluff District the Little Baleigh Coal is noted 
in coal test borings Nos. 5, 5A, 5C, 5H, 51, 5K, 5M, 6, and 11, 
the details of which are published on preceding pages. The 
prospects and openings noted are as follows: 


Gauley Coal Land Company Prospect No. 8— 
No. 231 on Map II. 



Coal (slate root and floor) 


Coal Exposure No. 231A of the Little Raleigh Coal is 
published in the Charmco Section, page 164, where a thick¬ 
ness of one foot was noted at an elevation of 2925' B. 

Gauley Coal Land Company Prospect No. 7— 

No. 232 on Map II. 



Gauley Coal Land Company Prospect No. 5— 
No. 234 on Map IL 










Gauley Coal Land Company Prospect No. 
No. 235 on Map n. 


e Raleigh Coal; elevation, 3213' L 


The following is an analysis made by the Commercial 
Testing and Engineering Company, of Charleston, W. Va., 
of a sample collected from above prospect by the Gauley Coal 
Land Company, as reported under Laboratory No. 86186 by 
the latter company: 

Dry Basis. 


Moisture . 

Volatile Matter . 
Fixed Carbon . 


Per cent. Per ce 


Leslie Hines Mine (Abandoned)—No. 236 on Map II. 

Gauley Coal Land Company Prospect No. 9, on Mil! Creek Mot 
tain, 1.7 miles east of Charmco and 2.75 miles northwest of Rupei 
Gauley Coal Land Company authority for this section; Little Ralcl 
Coal; elevation, 3218' L. 


The following is an analysis made by the Commercial 
Testing and Engineering Company, of Charleston, W. Va., of 
a sample collected from the above opening by the Gauley Coal 
Land Company, as reported under Laboratory No. 86187 by 
the latter company: 










Gauley Coal Land Company Prospect No. 11— 
No. 237 on Map n. 




Testing and Engineering Company, of Charleston, A 
a sample collected from the above opening by tl 


Coal Land Company, as reported under Laboratory 


by tlie latter company: 












Gauley Coal Land Company Prospect No. 1— 
No. 241 on Map II. 

































Prospect—No. 252 on Map n. 


Little Raleigh Coal, Williamsburg District. 

Very little prospecting for Little Raleigh Coal has been 
done in Williamsburg District. The sections shown in the 
following prospects and openings indicate that further pros¬ 
pecting is highly desirable: 

Gauley Coal Land Company Prospect No. 466— 

No. 253 on Map II. 


Gauley Coal Land Company Prospect No. 465B— 
No. 254 on Map II. 



The above opening was described by Reger under 
No. 1264 in the Nicholas Comity Report, page 344, as occur¬ 
ring in the Beckley seam, but after tracing the coal across 
Greenbrier it apparently proves to be at the Little Raleigh 
horizon. 













Quantity of Little Raleigh Coal Available. 

The estimates in the following table have been computed 
mpflsnrempnt of outcroD outlined on work 


sheets for the areas indicated on Figure 19, page 531, and 
show the probable amount of Little Raleigh Coal in Green¬ 
brier County: 
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Probable Amount of Little Raleigh Coal. 


District 

1^ 

?! 

If 

I 

£ 

§ 

< 

imbic Feet 

if Coal 
(2000 Lbs.) 

Meadow Bluff . 

Williamsburg .| 

2 

3 

26.5 
7.0 | 

16.960 1 
4,480 | 

| 1.477,555.200 

59,102,208 

23,417,856 

Totals ....1 


33.5 

j 21,440 j 

2,063,001,600 

82,520,064 


BECKLEY COAL. 

The Beckley Coal previously discussed in Chapter VI, 
pages 236-7, ranks fourth in available tonnage within the 
county. In general this coal is from 2 to 5 feet thick. In 
appearance and chemical properties the Beckley Coal is quite 
similar to the Sewell seam and in at least one instance this 
fact has led to confusion in correlating from one area to 
another. 

The first commercial mine (Lost Plat—No. 307 on Map II) 
in the county was opened in this seam in Palling Springs 
District in 1907. This mine was abandoned in 1910 when the 
same company opened the Spruce Knob Mine (No. 225 on 
Map II) on North Pork of Cherry River. At present (1936) 
there are no actively operating mines in this seam. 

The probable minable area of Beckley Coal is shown on 
Figure 19, page 531, but the coal is not outcropped on 
Map II, as it is only 50 to 80 feet above the Fire Creek and 
its position may readily be interpolated from the position of 
the latter. 


Beckley Coal, Meadow Bluff District. 

In this district the Beckley Coal reaches its best develop¬ 
ment on Little Clear Creek Mountain where there is a fairly 
large area of coal with a thickness of 3 to 5 feet. Over much 



of the rest of the area indicated on Figure 19, page 531, 
for this district, this eoal is generally between 2 and 3V 2 feet 
thick and while it may not be profitable to mine this thinner 
eoal at the present time, it should be considered a minable 
reserve. 

Because of insufficient information, the Beckley Coal is 
not shown on Figure 19 as minable in Hickory Ridge, Cross 
Mountain, and Buffalo Mountain. Future prospecting, how¬ 
ever, may prove it to be present in these areas in commercial 
thickness. 

The Beckley Coal is noted in the records of coal test 
borings Nos. 5, 6, 11, 12, and 14, the details of which are 
published on preceding pages. In addition its stratigraphic 
position is shown in the partial records of coal test borings 
Nos. 5A, 5B, 5C, 5D, 5F, 56, 5H, and 5K. The following 
openings and prospects were noted: 

Tuck Brothers Mine—No. 258 on Map n. 

. On Fayette-Qreenbrier County line, 0.8 mile north of Rainelle; 
Beckley Coal; elevation. 2815' B. 



A sample (No. 150PH) was taken from Nos. 4, 5, 6, 7, 
and 8 of the above section, the analysis of which is published 
under No. 258 in the Table of Coal Analyses at the end of 
this Chapter. 

Meadow River Lumber Company? Prospect- 
No. 259 on Map H. 






Ganley Coal Land Company? Mine (Abandoned)— 
No. 260 on Map H. 














Gauley Coal Land Company Prospect No. 
No. 264 on Map II. 


:e roof and floor) ... 


Gauley Coal Land Company Prospect No. 5 
No. 265 on Map II. 


> the east side of Smokeho 
ith and 1.7 miles southeast 
Ity for this section; Beckl< 


.use Branch. 1.25 miles n 
of Duo; Gauley Coal Las 
ey Coal; elevation. 3513’ 


al (slate floor) 


Gauley Coal Land Company Prospect No. I 
No 266 on Map II. 











Gauley Coal Land Company Prospect No. 18— 
No. 269 on Map II. 


authority for this 2 


; Beckley Coal; elevation. 3615' L. 


Gauley Coal Land Company Prospect No. 2 
No. 270 on Map II. 


ch, 0.55 mile north < 
it of Duo; Gauley Coal Land Company a 
kley Coal; elevation, 3591' L. 


Gauley Coal Land Company Prospect No. A237— 
No. 271 on Map II. 


Gauley Coal Land Company Prospect No. I 
No. 272 on Map II. 



Gauley Coal Land Company Prospect No. A234— 
No. 274 on Map II. 











Gauley Coal Land Company Prospect No. A127— 
No. 277 on Map II. 



Gauley Coal Land Company Prospect No. A126— 
No. 278 on Map II. 



A sample was taken from the above section by the Gauley 
Coal Land Company and analyzed by the Commercial Testing 
and Engineering Company, of Charleston, W. Va. Its analysis 
is published under No. 278 in the Table of Coal Analyses at 
the end of this Chapter. 














Gauley Coal Land Company Prospect No. A125— 
No. 279 on Map II. 



Gauley Coal Land Company Prospect No. A121— 

No. 281 on Map II. 

On the north side of Little Clear Creek Mountain. 4.2 miles north¬ 
east of Anjean and 3.35 miles southeast of Duo; Gauley Coal Land 
Company authority for this section; Beckley Coal; elevation. 3732’ L. 

Ft. In. 

Coal (slate roof; fire clay floor). 3 1 

Gauley Coal Land Company Prospect No. A120— 

No. 282 on Map II. 


love opening may be m the “Split seam coming 
under the Beckley proper. 

vicinity of Joe Knob so many prospect openings 
made in or near the Beckley Coal horizon that it 
ssible to show all of them on Hap II. A seam be- 


:es on the knob. This seam is classified as the Spl 
the Gauley Coal Land Company’s maps but it it 



















Gauley Coal Land Company Prospect No. 396- 
No. 171 on Map II. 

- -,le Trap Ridge, 2 miles northeast of Qi 


Gauley Coal Land Company Prospect No. 397- 
No. 172 on Map H. 

On the north end of Little Trap Ridge, 2.9 miles northeast of Q 


Gauley Coal Land Company Prospect—No. 173 on Map 



Gauley Coal Land Company Prospect No. 399- 
No. 175 on Map II. 


Gauley Coal Land Company Prospect No. 401- 
No. 176 on Map II. 











Ganley Coal Land Company Prospect No. 402— 
No. 177 on Map II. 


Ganley Coal Land Company Prospect No. 404- 
No. 178 on Map N. 


Ganley Coal Land Company Prospect No. 405_ 

No. 179 on Map II. 



Ft. 


Ganley Coal Land Company Prospect No. 406- 
No. 180 on Map II. 







Gauley Coal Land Company Prospect No. 407A— 
No. 182 on Map II. 



Gauley Coal Land Company Prospect No. 410- 
No. 184 on Map II. 










Gauley Coal Land Company Prospect No. 416— 
No. 188 on Map II. 



Ganley Coal Land Company Prospect No. 420— 
No. 191 on Map II. 












Sewell Coal, Williamsburg District. 

Of the estimated 22,693,016 tons of Sewell Coal in Wil¬ 
liamsburg District, about 95 per cent, is on Beech Ridge. The 
other 5 per cent, is accounted for by small isolated areas of 
coal on or near Manning Knob and small areas on Kcrless and 
Sugar Knobs. The following openings and prospects were 

Marshall Amick Mine (Abandoned)—No. 196 on Map H. 
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Levi Lilly Mine (Abandoned)—No. 197 on Map II. 



Gauley Coal Land Company Prospect No. 31- 
No. 198 on Map II. 



Gauley Coal Land Company Prospect No. 32- 
No. 199 on Map II. 



Gauley Coal Land Company Prospect No. 33- 
No. 200 on Map II. 



Ft. In. 

2 10 


Gauley Coal Land Company Prospect No. 34_ 

No. 201 on Map II. 



Gauley Coal Land Company Prospect No. 35- 
No. 202 on Map H 













Gauley Coal Land Company Prospect No. 423- 
No. 193 on Map II. 



Ganley Coal Land Company Prospect No. 424- 
No. 194 on Map H. 



Sewell Coal, Williamsburg Uistnct. 

Of the estimated 22,693,016 tons of Sewell Coal in Wil¬ 
liamsburg District, about 95 per cent, is on Beech Ridge. The 
other 5 per cent, is accounted for by small isolated areas of 
coal on or near Manning Knob and small areas on Kerless and 
Sugar Knobs. The following openings and prospects were 
noted: 

Marshall Amick Mine (Abandoned)—No. 196 on Map H. 













Levi Lilly Mine (Abandoned)—No. 197 on Map II. 

Farm mine, on the north bank of McMillion Creek. 1.7 miles n 
t ot Lile and 4.6 miles south 80“ east of Leivasy; auth< 
dd B. Reger (No. 1183, Nicholas Report, page 693); Sewell ( 


Shale, gray, with plant r< 


Gauley Coal Land Company Prospect No. 31- 
No. 198 on Map II. 




Ft. 


Gauley Coal Land Company Prospect No. 32- 
No. 199 on Map II. 

On the headwaters of Beech Run, 0.9 mile east of Lile and 0 
IS. Gauley Coal Land Company authority f 






Gauley Coal Land Company Prospect No. ! 
No. 200 on Map II. 


Gauley Coal Land Company Prospect No. 34- 
No. 201 on Map II. 


.45 miles northeast 
; Gauley Coal Land 
elevation, 3496' L. 


of Lile and 1.2 miles northeast of Bet 
Company authority for this section; Sew 


Gauley Coal Land Company Prospect No. 35_ 

No. 202 on Map II. 










Ganley Coal Land Company Prospect No. 36— 
No. 203 on Map II. 



Gauley Coal Land Company Prospect No. 37- 
No. 205 on Map II. 


Ganley Coal Land Company Prospect No. 38— 
No. 206 on Map H. 


Ganley Coal Land Company Prospect No. 39— 
No. 207 on Map II. 
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Gauley Coal Land Company Prospect No. 39A— 
No. 208 on Map II. 



Gauley Coal Land Company Prospect No. 40A— 
No. 211 on Map IL 


Gauley Coal Land Company Prospect—No. 212 on Map II. 


Gauley Coal Land Company Prospect—No. 213 on Map II. 



















Raine Coal and Land Company 


Prospect—No. 214 on Map H. 


sSSS’E" 

Raine Lumber and Coal Company Mine (Abandoned)- 
No. 215 on Map H. 


, llfiPHl was taken from the above section 

8n d t„“. n£.L N °U SSL Kn. « i» «» »«• <» 

Coal Analyses at the end of this Chapter. 

Raine Lumber and Coal Company Prospect- 
No. 216 on Map II. 


-No. 217 on Map II. 









Gauley Coal Land Company (?) Prospect— 
No. 218 on Map II. 


Gauley Coal Land Company (?) Prospect— 
No. 219 on Map II. 

















Coal Blossom—No. 223 on Map n. 


On private road at Greenbrier-Nicholas County line, 1.9 miles south 
of Richwood; Sewell Coal; elevation, 2990' B. 

Ft. In. 

Coal, thickness not determined. — — 


Sewell Coal, Falling Springs District. 

In Falling Springs District, only a small fraction of the 
18.6 square miles believed to be underlain by Sewell Coal has 
been prospected. Six openings and prospects in the Sewell 
Coal were found and they are all in the immediate vicinity 
of the two abandoned mines of the Elk Lick Coal Company. 
The thickness of the coal in and around these mines varies 
from two feet to four feet and ten inches; however, due to the 
uncertainties involved, the low average thickness of two feet 
was used in computing the estimate of 41,483,059 tons of 
Sewell Coal present in Falling Springs District. It is believed 
that a large part of the 18.6 square miles is underlain by 
Sewell Coal with a thickness in excess of 3 feet and that the 
estimate is conservative. 


Elk Lick Coal Company “Turkey Run" Mine (Abandoned)— 
No. 224 on Map II. 


On the east side of Turkey Run of North Fork 
4.6 miles southeast of Richwood; Sewell Coal; elevatl 


The coal production statistics given at the beginning of 
this Chapter include the production from this mine with the 
production of the following mine under the “Spruce Knob” 
mine. 
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Elk Lick Coal Company “Spruce Knob” Mine (Abandoned)— 
No. 225 on Map n. 



As noted in the headings, mines Nos. 224 and 225 are 
now abandoned. Any correspondence concerning them should 
be addressed to the Cherry River Boom & Lumber Company, 
Richwood, W. Va. 


Elk Lick Coal Company Prospect—No. 226 on Map EC. 













Elk Lick Coal Company Prospect—No. 229 on Map II. 



A sample (No. 62PH) of this coal was taken, tlie com¬ 
position of which appears under Mine No. 230 in the Table 
of Coal Analyses at the end of this Chapter. 











Quantity of Sewell Coal Available. 

The following table, calculated from planimetric measure¬ 
ment of the Sewell Coal outcrop on Map II, for the minable 
areas as indicated in Figure 17, shows the probable amount 
of Sewell Coal in Greenbrier County. The assumed average 
thicknesses of coal and the total tonnage are believed to be 
quite conservative: 


Probable Amount of Sewell Coal. 



According to the records of the State Department of 
Mines, the total coal mined at operations in the Sewell Coal 
of Greenbrier County to the end of the calendar year 1936, 
is 22,382,111 short tons. Assuming a recovery factor of 80 
per cent., the 215,778,813 tons above would be reduced to 
172,623,050 short tons of Sewell Coal in Greenbrier County,, 
from which should be deducted the amount already mined, 
leaving a recoverable tonnage on above basis of 150,240,939. 






Gauley Coal Land Company Prospect No. 104- 
No. Ill on Map H. 


Gauley Coal Land Company Prospect No. 103— 
No. 112 on Map II. 


Gauley Coal Land Company Prospect No. 102- 
No. 113 on Map II. 


Gauley Coal Land Company Prospect No. 101- 
No. 114 on Map H. 











Gauley Coal Land Company Prospect No. 100— 
No. 115 on Map II. 



Gauley Coal Land Company Prospect No. 99— 
No. 116 on Map II. 


Gauley Coal Land Company Prospect No. 96- 
No. 117 on Map II. 



Gauley Coal Land Company Prospect No. 95— 
No. 118 on Map H 



Gauley Coal Land Company Prospect No. 94— 
No. 119 on Map II. 
















Gauley Coal Land Company Prospect No. 92- 
No. 120 on Map II. 


Gauley Coal Land Company Prospect No. 91- 
No. 121 on Map II. 

i the east bank of Elijah Branch, 1.7 miles northwest o 
Coal Land Company authority for this section; sewcu 


Gauley Coal Land Company Prospect No. 90- 
No. 122 on Map H. 


Gauley Coal Land Company Prospect No. 89- 
No. 123 on Map II. 





Gauley Coal Land Company Prospect No. 83C— 
No. 129 on Map II. 














Gauley Coal Land Company Prospect No. 83B— 
No. 130 on Map H. 



Gauley Coal Land Company Prospect No. 83— 
No. 132 on Map H. 



Gauley Coal Land Company Prospect No. 82— 
No. 133 on Map IX. 










Gauley Coal Land Company Prospect No. 81- 
No. 134 on Map II. 



Gauley Coal Land Company Prospect No. 80— 
No. 135 on Map II. 



Coal and bone, interlamlnated.. 1' 5" 

Coal . 3 5 - 4 10 


Gauley Coal Land Company Prospect No. 78— 
No. 137 on Map II. 

























A sample (No. 97PH) was taken from Nos. 1, 2, 3, and 
5 of the above section and its analysis is published under 
No. 143 in the Table of Coal Analyses at the end of this 
Chapter. 

Previous to the opening of the mine two samples were 
taken from a prospect opening at the same locality. The 
section is as follows: 



Sample No. 78A-PH was taken from No. 1 and sample 
No. 78B-PH was taken from No. 3 of the above section and 
their analyses are published under No. 143 in the Table of 
Coal Analyses at the end of this Chapter. These samples show 
a lower volatile and higher ash content than the one taken 
inside the mine. As indicated by the above sections the part¬ 
ing thins rapidly to the east. 






Clear Creek Coal Company Prospect— 

No. 144 on Map II. 

On the south side ot Beech Ridge, 0.4 mile east of Clearco; Sewell 
coal; elevation. 3566' B. Ft u 

Coal, columnar (shale roof) — 3' 9” 

Shale and slate.. 11 

Coal, hard (slate floor). 1 1 ..— 5 11 


Gauley Coal Land Company Prospect No. 72— 
No. 145 on Map II. 


0.6 mile east of Clearco; Sewe 


Coal (shale roof, dark, sandy) 


Gauley Coal Land Company Prospect No. 71— 

No. 146 on Map II. 

le southeast of Clearco; 


Gauley Coal Land Company Prospect No. 70— 
No. 147 on Map II. 
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Gauley Coal Land Company Prospect No. 69— 
No. 148 on Map XI. 


















A sample (No. 152PH) was taken from the above 
and its composition is published under No. 152 in the 
of Coal Analyses at the end of this Chapter. 


Raine Lumber and Coal Company Coal Stripping- 
No. 153 on Map H. 



Raine Lumber and Coal Company Prospect— 
No. 154 on Map II. 














No. 154 in the Table of Coal Analyses at the end of this 
Chapter. 


Gauley Coal Land Company Prospect No. 23— 
No. 155 on Map II. 


_ On the east side of Smokehouse Ridge, 2.1 miles east of Duo and 
5.35 miles northeast of Anjean; Gauley Coal Land Company authority 
for this section; Sewell Coal; elevation, 3S16- L. 


Raine Lumber and Coal Company Prospect— 

No. 156 on Map II. 

On the waters of Oldhouse Branch. 2.3 miles east of Duo and 0.9 
mile west of Job Knob; Sewell Coal; elevation, 3752' L. 

Ft In. 

Coal, thickness reported by Joe Raine as. 8 3 


Lemuel Hellems Mine—No. 157 on Map II. 


Farm mine, on the west side 
Hellem School; authority, David U 
pages 707-8); Sewell Coal; elevation, 2770' B. 

1. Coal, soft (dark slate roof) 4' 7” 


3. Coal, soft (shale Boor) ... 


A sample (No. 352R) was taken from Nos. 1 and 3 of the 
above section and its analysis is published under No. 157 in 
the Table of Coal Analyses at the end of this Chapter. 


Lemuel Hellems Mine—No. 158 on Map n. 


Farm mine, on the wt_.__ 

of Hellem School; authority David B._, 

port, page 707); Sewell Coal; elevation, 2725' I 


Coal, soft (dark shale roof). 3' 6” 

Shale, dark.. 0 6 

Coal, bony ...... 0 5 

Coal, soft (fire clay floor) . 1 4 .. 


Ft. In. 


5 9 


Gauley Coal Land Company Prospect—No. 159 on B 

.8 miles ni 

’ etevatlonT 27"3<r~Br 
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COMMERCIAL COAL. 


Gauley Coal Land Company Prospect—No. 160 on Map 



Gauley Coal Land Company Prospect No. 383- 
No. 162 on Map H. 



Ganley Coal Land Company Prospect No. 386- 
No. 164 on Map II. 













n Q"BW no Q9T Oil 

; oil loadsojj jCcrednioo pmsi tboq jCapiBO 


H d'BW n° *91 ON 

; ok -padsojij Xtredraoo pn«i inoo iainug 


XI dispi no 89T ok 

^8S °N loodsoij j£n«dxnoo pn«7 l^oo iaineo 



• 0 jj—•jaadsoj^ Xtredmoo ptrei {uoq iCapiBQ 


"IVOD "IVIDHHMWOD 

















Gauley Coal Land Company Prospect-No. 160 on Map 



Gauley Coal Land Company Prospect No. 386— 
No. 164 on Map II. 


Gauley Coal Land Company Prospect No. 386- 
No. 165 on Map II. 
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Gauley Coal Land Company Prospect No. 387— 
No. 166 on Map II. 


On the west side of Peaser Branch. 1.7 milei 
wood; Gauley Coal Land Company authority for 
Coal; elevation, 3112' B. 


northeast of Quln- 


Gauley Coal Land Company Prospect No. 388— 

No. 167 on Map n. 

On the west side of the head of Peaser Branch, 1.8 miles northeast 
of Qumwood; Gauley Coal Land Company authority for this section; 
Sewell Coal; elevation, 3170' B. 

„ , Ft. In. 

Coal ......._................._.......... l» 2» 


Gauley Coal Land Company Prospect No. 3 
No. 168 on Map II. 

On the head of Peaser Branch, 1.9 miles northeast of Quinwood; 
eleva«on°320r l B d Company authorlt 3 r tor this section: Sewell Coal; 


In. 


Gauley Coal Land Company Prospect No. 392- 
No. 169 on Map II. 

Gauley Coal Land Company a 
elevation, 3245' B. 


Gauley Coal Land Company Prospect No. 394_ 

No. 170 on Map H. 


















A sample (No. 85PH) was taken from Nos. 2, 3, 4, and 5 
of the above section and its analysis is published under No. 40 
in the Table of Coal Analyses at the end of this Chapter. 

Gauley Coal Land Company Prospect No. 200— 

No. 41 on Map II. 

On the south side of Meadow Creek, 0.6 mile southeast of Quin- 
wood; Gauley Coal Land Company authority for this section, old open- 
ing; Sewell Coal; elevation, 3115' B. 

Ft. In. 

Coal - . •• -- 4 11 

New River & Pocahontas Consolidated Coal Company 
Mine No. 2, Abandoned—No. 42 on Map II. 

On the south side of Meadow Creek, 0.3 mile southwest of Quin- 
wood: Sewell Coal; elevation, 3059' Bt. In 

Coal, worked out, thickness reported ........................—. 6 6 

The above mine was known as the “Nelson No. 2” of the 
Nelson Fuel Company prior to 1929. 

Mines Nos. 43, 46, and 54 are interconnected and their 
production is reported to the Department of Mines under the 
Leslie Mine. Mine No. 46 was known as the “Nelson No. 1” 
of the Nelson Fuel Company prior to 1929. 

Main office post-office address, Fayetteville, W. Va.; mine post- 
office address and shipping point, Leslie; mine superintendent, E. H. 
Marrs: on Nicholas, Fayette, and Greenbrier Railroad. 


New River & Pocahontas Consolidated Coal Company 
Mine No. 3—No. 43 on Map II. 













Gauley Coal Land Company Prospect No. 
No. 47 on Map II. 



Gauley Coal Land Company Prospect No. 191 
No. 48 on Map II. 
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2. Shale parting, with coal 

3. Coal, columnar, soft. 1 l 

4. Fusain (mineral charcoal).. 0 01 

5. Coal, laminated bright and 

dull . 0 111 

6. Coal, laminated, soft. 0 4 

7. Coal, hard . 0 2 

S. Shale parting, (reported by 

Joe Neff) . 1 o 

9. Coal, (reported by Joe 

Neff) . 1 3 .. 


U 


A sample (No. 157PH) was taken from Nos. 1, 3, 4, 5, 6, 
and 7 of the above section, the analysis of which is published 
under No. 51 in the Table of Coal Analyses at the end of this 
Chapter. 


Gauley Goal Land Company Prospect No. 187- 
No. 52 on Map XI. 


Gauley Coal Land Company Prospect No. 186— 
No. 53 on Map n. 


deration, 308S' L. 


New River and Pocahontas Consolidated Coal Company 
Mine No. 4—No. 54 on Map II. 

Near the head of Laurel Creek, 2.85 miles northeast of Charmco; 
Sewell Coal; elevation, 3120' L. 

Location of sample; 3rd right, No. 1 room. 

1. Bone, (slate roof) . 

2. Coal, soft, laminated . 

3. Coal. hard, columnar 

4. Coal, sort, laminated .. 

5. Coal, soft, columnar ... 


O' 3" 










Three samples were taken from the above section; 
No. 93PH from No. 2 of section; No. 94PH from No. 3 of sec¬ 
tion, and No. 95PH from Nos. 4 and 5 of section. The analyses 
of these samples are published under No. 54 in the Table of 
Coal Analyses at the end of this Chapter. 


Gauley Coal Land Company Prospect No. 185— 












Gauley Coal Land Company Prospect No. 164_ 

No. 62 on Map II. 












Gauley Coal Land Company Prospect No. 162— 
No. 64 on Map II. 



Gauley Coal Land Company Prospect No. 166- 
No. 68 on Map II. 








A GEOLOGICAL SURVEY. 


The total output from mines and openings Nos. 69, 92, 93, 
94, 95, and 96 are given in the tables of production statistics 
at the beginning of this Chapter under the “Leckie” mine. 


Leckie Smokeless Coal Company “Big Mountain” Mine— 
No. 69 on Map II. 



o 5 

2 2 . 5 11 


Gauley Coal Land Company Prospect No. 154— 
No. 70 on Map II. 



Gauley Coal Land Company Prospect No. 153— 
No. 71 on Map II. 








Gauley Coal Land Company Prospect No. 151- 
No. 73 on Map II. 



Gauley Coal Land Company Prospect No. 145— 
No. 75 on Map II. 













Gauley Coal Land Company Prospect No. 142- 
No. 78 on Map II. 



Gauley Coal Land Company Prospect No. 140— 
No. 79 on Map II. 



The topography as shown on the topographic map in the 
vicinity of Brown Creek does not conform to conditions found 
there. While topographic revision of this and adjoining areas 
has now been completed it was not possible to obtain the 
corrected editions in time for this report. An attempt was 
made to map the outcrop of the Sewell Coal in this region with 
regard to its correct areal position. Attention is called to 
the fact that the elevations of this outcrop line and of the 
prospect points do not conform to the elevations shown on 
the base map. 

Gauley Coal Land Company Prospect No. 136- 
No. 81 on Map II. 














Gauley Coal Land Company Prospect No. 130— 
No. 87 on Map II. 



Gauley Coal Land Company Prospect No. 129— 
No. 88 on Map II. 



Gauley Coal Land Company Prospect No. 128— 
No. 89 on Map II. 



Correspondence with Mr. IV. W. Coleman, Chief Enginee- 
of the Leckie Smokeless Coal Company, indicates that the ele¬ 
vations for mine openings Nos. 92, 93, 94, 95, and 96 as used in 













making the geologic structure map are 17.57 feet too high. 
The correct elevations are given below. 

The net result of this error is to shift the 3500-contour 
northeast until it goes between mines 92 and 93 instead of 
between 93 and 94. The 3450-contour should be moved east 
with a rather sharp bend to include, only, mine No. 95. The 
other contours are not materially affected. 

Leckie Smokeless Coal Company Mine No. 5— 

No. 92 on Map II. 



Leckie Smokeless Coal Company Mine No. 2— 
No. 95 on Map II. 
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A sample (No. 80PH) was taken from Nos. 1, 2, 3, and 4, 
of the above section, and its analysis is published under No. 95 
in the Table of Coal Analyses at the end of this Chapter. 

Mine office and shipping point, Anjean; Chief Engineer, W. W. 
Coleman; mine superintendent, C. C. Wilburn; on Nicholas, Fayette, 
and Greenbrier Railroad. 

Leckie Smokeless Coal Company Mine No. 1— 

No. 96 on Map II. 

On the southwest side of Pollock Knob, 1.7 miles north-northwest 
of Anjean; section as shown on mine map; Sewell Coal; elevation, 
3478,5', less 17.57'=34«0.93' L. 

Ft. In. 

Coal ---- 5 3 


Gauley Coal Land Company (?) Prospect- 
No. 97 on Map II. 


On the east side of Pollock Mountain, 2.35 miles north of Anjean; 
section as shown on Gauley Coat Land Company map; Sewell Coal; 
elevation, 3515' L. 

Ft In. 

Coal - 4 5 


Gauley Coal Land Company (?) Prospect— 
No. 98 on Map II. 


Gauley Coal Land Company Prospect No. 117— 

No. 99 on Map II. 

On the east side of Pollock Mountain, 1.3 miles northwest of the 
mouth of Sam Creek; Gauley Coal Land Company authority for this 
section; Sewell Coal; elevation, 3551' L. 

Ft In. 

Coal _......_____.......___ 4 6 


Gauley Coal Land Company Prospect No. 116— 

No. 100 on Map II. 

On the east side of Pollock Mountain, 1.4 miles northwest of the 
mouth of Sam Creek; Gauley Coal Land Company authority for this 
section; Sewell Coal; elevation, 3574' L. 


























Gauley Coal Land Company Prospect No. 109— 
No. 106 on Map II. 



Oauley Coal Land Company Prospect No. 108— 
No. 107 on Map II. 



Gauley Coal Land Company Prospect No. 106— 
No. 109 on Map II. 













Bellwood Coal Company Coal Test Boring No. 
No. 150 on Map II. 










Thickness. 



Bellwood Coal Company Coal Test Boring No. 11- 
No. 151 on Map II. 










Thickness. 


Total. 



Bellwood Coal Company Coal Test Boring No. 2— 
No. 152 on Map II. 















MINABLE COALS, NEW RIVER GROUP OF 
POTTSVTLLE SERIES. 

SEWELL COAL. 

The Sewell Coal previously discussed in Chapter VI, pages 
229-234, is the uppermost minable coal bed in the New River 
Group in Greenbrier County. It is usually multiple-bedded, 
soft and columnar, with a thickness varying from 2 to 9 feet. 
The coal lumps fairly well when mined and its very low ash 
and low sulphur content make it an excellent domestic fuel. 
The volatile matter ranges from 23 to 28 per cent. In B. T. U. 
it usually is above 14,500 and may exceed 15,000. The fusion 
temperature of the ash appears to vary somewhat but is gen¬ 
erally between 2,100° F. and 2,700° F. Commercial produc¬ 
tion from this seam began in 1910 and has continued to date. 

The Sewell bed is by far the most continuous member 
of the Pottsville Series of this county and its position with 
respect to sea-level is indicated on Map II by the green struc¬ 
ture contours. The outcrop of this seam, outlined in blue, 
and the location of numerous prospect openings and mines 
are also given on Map II. Figure 17 shows the probable area 
of minable Sewell Coal. 
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Sewell Coal, Meadow Bluff District. 

In this district, the Sewell Coal was noted in the Duo 
Section as 3% feet thick, in the Charmco Section as 6.1 feet 
thick, and in Coal Test Borings Nos. 5E, 5J, 5K, 5L, 5M, 6, 
7, 8, 9, 10, and 11, the details of which have been given on 
preceding pages. 

The Summarized Records of Borings, on pages 386-389, 
as also the detailed core test records for Fayette and Nicho¬ 
las Counties, will give additional information regarding this 
coal in adjacent areas. 

All of the Sewell Coal now produced in the county is 
mined in Meadow Bluff District. The large commercial mines 
on Meadow Creek and Big Clear Creek produced a total of 
1,768,016 tons from this seam in 1936. 

In the extreme western part of the county the Sewell 
Coal is of doubtful value. Little or no prospecting has been 
done in that area but judging from cores and exposures in 
Nicholas and Fayette Counties the Sewell Coal will probably 
be found to be thin and split with partings. The westernmost 
openings are as follows: 

Abraham Nutter Mine—No. 10 on Map II. 

Farm mine, located 0.36 mile west of Nutter School and 0.9 mile 
east of Nuttervillc: Sewell Coal; elevation, 2735' B. 

Ft. In. 

Coal, reported, V 9* to_____ 1 . 10 

The following mine was previously reported by Reger on 
page 709 in the Nicholas County Report: 

Johnson Nutter Mine—No. 11 on Map n. 

Farm mine, on a branch of Anglins Creek, 1.8 miles S. 87” E. of 
Nutterville; Sewell Coal; elevation, 2705' B. 

Ft In. 

Fallen shut, coal, reported, 1' 7" to.-....- 1 9 

Pascual and James Nutter Mine—No. 12 on Map II. 

Farm mine, 0.65 mile east of Nutter School and 1.8 miles east of 
Nutterville; Sewell Coal?; elevation, 2770' B. 

Ft. In. 

Coal, reported good, with thickness of.. 1 10 
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COMMERCIAL COAL. 


Two and one-half miles southeast on Burdette Creek the 
Gauley Coal Land Company’s map shows the following: 


Gauley Coal Land Company Prospect No. 252- 
No. 13 on Map II. 



Gauley Coal Land Company Prospect No. 245- 
No. 15 on Map II. 








3. Coal, blocky . 2 0 

4. Coal, and shale floor, thickness undetermined. 


A sample (No. 159PH) was collected from Nos. 2 and 3 
of section, the analysis of which is published under No. 18 
in the Table of Coal Analyses at the end of this Chapter. 

The following sections show the eastward thinning of the 
parting: 


Gauley Coal Land Company Prospect No. 226— 
No. 19 on Map H. 








Gauley Coal Land Company Prospect No. 224- 
No. 20 on Map II. 

the north side of Meadow Creek. 0.85 mile west of 1 
miles north-northwest of Cnarmco; Gauley Coal Um 
ithorlty for this section; Sewell Coal; elevation. 2931 


Gauley Coal Land Company Prospect No. 223- 
No. 21 on Map II. 


the north side of Meadow Creek, 
id 2.25 miles north-northwest of 
ly authority for this section; Sev 


1.05 miles southwest o 
Charmco; Gauley Coal 
well Coal; elevation. 29 


Gauley Coal Land Company Prospect No. 222- 
No. 22 on Map II. 



If Meadow Creek, 1.1 miles southwest o 
f Charmco; Gauley Coal 
Sewell Coal; elevation, 2! 


this section: S 


Gauley Coal Land Company Prospect No. 221- 
No. 23 on Map II. 
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Greenbrier Smokeless Coal Company “Crichton No. 2" Mine— 
No. 25 on Map II. 

Formerly known as "Bellbum" and prior to 1927 as the “Green¬ 
brier" mine; on the northwest side of Meadow Creek. 0.4 mile north- 
northwest of Bellburn; Sewell Coal; elevation of mine entry. 2921- L. 

Location of section; No. 1 Entry, 1st left. 2nd panel, room No. 9; 
elevation at point of sampling, 2913- L. 

Ft. In. 

1. Coal, hard, columnar (slate 

roof) . 0' 10i" 

2. Coal, soft, laminated with 

fusaln (mineral charcoal) 1 6J 

3. Coal, laminated with bone, 

(discarded in mining). 0 8 

4. Coal, soft, columnar . 1 U 4 2J 


A sample (No. 90PH) was taken from Nos. 1, 2, and 4 of 
section, the analysis of which is given under No. 25 in the 
Table of Coal Analyses at the end of this Chapter. 

Location of section; No. 2 Entry. 4th right. 6th panel, room No. 
17; elevation at point of sampling. 

1. Coal, columnar, hard (slate 

roof) .. 

2. Coal, soft, laminated with 

fusain (mineral charcoal I 

3. Siate, (discarded in mining) 

4. Coal soft, laminated with 

"mother of coal”. 



A sample (No. 91PH) was taken from Nos. 1, 2, and 4 
of section, the analysis of which is given under No. 25 in the 
Table of Coal Analyses at the end of this Chapter. 

Post-offlce address, Crichton: shipping point, Bellburn: superin¬ 
tendent of mine. J. B. Penman; on Nicholas. Fayette, and Greenbrier 
Railroad. 


Gauley Coal Land Company Prospect No. 217— 

No. 26 on Map II. 

west side of Meadow Creek, 0.1 mile north of Bell- 
'mPB* Company authority for this section; Sewell 






















Gauley Coal Land Company Prospect No. 212— 
No. 29 on Map II. 
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Imperial Smokeless Coal Company Mine No. 2 (Pony)— 
No. 32 on Map II. 

On the north side of Meadow Creek, 0.6 mile east of Qulnwood; 
section from mine map: Sewell Coal; elevation, 3030' L. 


Imperial Smokeless Coal Company Mine No. 2— 
No. 33 on Map n. 

On the north side of Meadow Creek, 0.6 mile east of Qulnw 
Sewell Coal: elevation of mine opening, 3030' L. 

Location of section; head of 9th right off main entry. 

Coal, hard, good (slate roof).... V 2" 

Coal, medium-hard, columnar.... 1 IX 
Coal, hard, laminated with fusain 
(mineral charcoal) (lumps 


A sample (No. 82PH) was taken from the above section 
and its analysis is published under No. 33 in the Table of 
Coal Analyses at the end of this Chapter. 

Post-office address and shipping point, Qulnwood; superintendent 
rfmlne, V. A. Summerfield; on Nicholas, Fayette, and Greenbrier 


Frances Coal Company “Frances” Mine No. 1— 

No. 34 on Map H. 

On the north side of Meadow Creek, 1.35 miles northeast of Quln¬ 
wood; Sewell Coal; elevation at mine opening, 3160' B. 

Location of section; 2nd north, 

Coal, hard, columnar (slate 

roof) . 

Coal, soft, laminated with fusain 
(mineral charcoal) (lumps 

well) .. 

Coal, soft, columnar . 

Coal, medium-hard (slate floor) 


A sample (No. 86PH) was taken from the above section 
and its analysis is published under No. 34 in the Table of 
Coal Analyses at the end of this Chapter. 
















The Frances Coal Company has ceased operation 
and the mine has reverted to the owner, the Gauley Coal 
Land Company. The coal is largely exhausted but it is re¬ 
ported that there is still some recoverable coal on the property. 


Gauley Coal Land Company Prospect No. 206— 



Gauley Coal Land Company Prospect No. 204- 
No. 37 on Map Et. 



About 3000 feet in from the mouth of the following mine 
a parting was noted about 14 inches from the top of the coal. 
This parting thickens to such an extent that the upper bench 
of coal is unrecoverable in some parts of the mine: 

Margarette Coal Corporation ‘‘Margarette” Mine No. 2— 
No. 38 on Map II. 
















A sample (No. 84PH) was taken from Nos. 3, 4, and 5 
of the above section, and its analysis is published under 
No. 38 in the Table of Coal Analyses at the end of this 
Chapter. 



Gauley Coal Land Company Prospect No. 201- 
No. 39 on Map II. 



It is reported that the Burley Coal Company is operating 
the following mine under a sub-lease from the Margarette 
Coal Corporation and that the production in 1936 is credited 
under the Margarette Coal Corporation. In 1934 and 1935, 
however, its production was separately reported by the De¬ 


partment of Mines under the Burley Coal Company, Burley 


Margarette Coal Corporation “Margarette” Mine No. 1— 
No. 40 on Map II. 











The partial record of boring No. 128 may be found in the 
table of Summarized Records at the beginning of this chapter. 
The complete record was not secured. 


New River & Pocahontas Consolidated Coal Company Coal Test 
Boring No. 12—No. 129 on Map II. 



















t. In. 


The partial records of borings Nos. 130 and 131 may be 
found in the table of Summarized Records at the beginning 
of this chapter. The complete records were not secured. 
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New Biver & Pocahontas Consolidated Coal Company Coal Test 
Boring No. 7—No. 135 on Map II. 












The partial record of boring No. 139 may be found in 
the table of Summarized Records at the beginning of this 
chapter. The complete record was not secured. 











New Biver & Pocahontas Consolidated Coal Company Coal Test 
Boring No. 24—No. 140 on Map H. 

Rayette County, Quinnimont District; 1.05 miles east of Red 
Spring and 0.25 mile northwest of Eburnean School; elevation, 2746' L. 


Pottsville Series <205’-f) 

Surface . 


Thickness. Total. 



Soapstone 

Shale, dark, sandy . 

Coal and dirt. No. 7 Pocahontas 


Shale, dark, sandy . 
Sandstone. Plerpont 



Soapstone .... 
Shale, light 


Sandstone. Eckman 
Shale, dark . 



Soapstone .2 6 205 0 

The record of boring No. 141 of the Bellwood Coal Com¬ 
pany was not secured. 

The records of borings Nos. 142-152 inclusive, drilled on 
the property of the Bellwood Coal Company, were furnished 
the Survey by Mr. M. F. Peltier, Vice-President of the Pea¬ 
body Coal Company, Chicago, Illinois. 


Bellwood Coal Company Coal Test Boring No. 4— 
No. 142 on Map H. 









































































Thickness. 





Bellwood Coal Company Coal Test Boring No. 12- 
No. 149 on Map II. 










The record of boring No. 94, drilled on the property of 
Charles White, was not obtained. 

The records of borings Nos. 95 and 96, drilled on the 
property of the Nuttall Heirs, were not obtained. 

The record of boring No. 97, drilled on the property of 
Jno. Jordan-Amick, was not obtained. 

The following record is reprinted from pages 446-447 of 
the Payette County Report: 


Beury Coal Test Boring No. 3—No. Ill on Map II. 







The records of borings Nos. 112, 113, 115, 116, 117, 118, 
121, 122, 123, 124, 124A, 125, 126, 127, 129, 132, 133, 134, 135, 
136, 138, and 140 are published with the permission of Mr. S. M. 
Wolffe, Superintendent of Lands, New River and Pocahontas 
Consolidated Coal Company. 


New River & Pocahontas Consolidated Coal Company Coal Test 
Boring No. 19—No. 112 on Map II. 







New River & Pocahontas Consolidated Coal Company Coal Test 
Boring No. 20—No. 113 on Map II. 












Thickne 


Sandstone. Flattop and Plerpont . 78 3 

Shale, dark, and coal. No. 6 Pocahontas?. 1 9 

Shale, dark . 7 i 

Slate and coal. No. 6 Pocahontaa? . 12 

Soapstone and light shale. 4 7 


Shale, dark 
Sandstone .. 



Soapstone and dark shale... 

Shale, dark . 

Sandstone . 

Shale, dark, sandy . 

Shale, dark, sandy . 

Shale, dark, and soapstone 

Shale, dark . 

Bone and coal . O' 




Soapstone .... o 7 




The partial record of boring No. 114 may be 
the table of Summarized Eecords at the beginnin 
chapter. The complete record was not secured. 







New River & Pocahontas Consolidated Coal Company Coal Test 
Boring No. 22—No. 115 on Map II. 
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Thickness. Total. 



Sandstone, conglomeratic . 28 0 385 8 

Sandstone, conglomeratic . 15 o <00 9 


Slate, gray 
Sandstone, hard 


The two following records were previously published on 
pages 447 and 448 of the Payette County Report: 


New River & PocaJiontas Consolidated Coal Company Coal Test 
Boring No. 6—No. 119 on Map H. 














WEST VIRGINIA GEOLOGICAL SURVEY. 447 

New River & Pocahontas Consolidated Coal Company Coal Test 
Boring No. 17—No. 121 on Map n. 














































New River & Pocahontas Consolidated Coal Company Coal Test 
Boring No. 4—No. 125 on Map II. 

Fayette County, Quinnimont District; near Crickmer; elevation, 
2865- I. 

Thickness. Total. 




Shale, light. 
Sandstone .... 


New River & Pocahontas Consolidated Coal Company Coal Test 
Boring No. 3—No. 126 on Map II. 











Shale, dark.. 

Thickness. 
Ft. In. 
_ 1 6 

Tot 

Ft. In. 
281 2 

Sandstone __ 

Sbale, gray .-... 

Sandstone ._...— 


285 10 

286 10 

Coal, Fire Creek? (2613'). 

Slate, gray -- 

Sbale. sandy ----— 

Shale, dark ... 

Slate, dark __ 

Bone ---- 

Slate, black . 

ZZ 22 0 

ZZ 5 0 

zz: 2 6 

290 8 

312 8 

320 8 

325 8 

326 8 

327 8 

330 2 

Coal ..—-- 

Slate .w .. .. . 

Shale, sandy ..... 

Slate, blach 


331 8 

339 8 

343 8 

Sh tie 

Sandstone .... 

Shale, sandy ..- 

Sandstone, conglomerate ......... 

. 1 3 

. 2 0 

. 1 0 

. 74 6 

345 8 

347 8 

348 8 

423 2 

423 6 

Coal, No. 6 Pocahontas (24791 

Shale ... 

Shale, variegated . 

Shale, gray ---.... 

Shale, sandy, dark . 

Shale, gray.-.. 

2 4 

. 4 0 

. 29 9 

425 3 

425 7 

427 11 
431 11 
461 8 

478 2 

Slate, gray .. 

Bone ..-. 

Coal, No. 3 Pocahontas (2383'). 

Shale, sandy, variegated . 

ZZZ 4 i l °2 

ZZ . . . 5 3 

520 2 

521 3 

526 6 

New River & Pocahontas Consolidated Coal Company Coal Test 
Boring No. 23—No. 127 on Map II. 




























































Fire clay, shaly. 

Shale, light, sandy . 

Shale, dark, sandy .... 

Sandstone . 

Shale, dark . 

Fire clay, shaly .. 

Shale, dark, hard, with hard sandstone 

streaks .... 

Sandstone, hard, mottled ... . 

Shale, dark, sandy . 

Sandstone, hard . 

Shale, gray .. 

Sandstone, hard, with coal streaks. 


Shale, gray. 

Sandstone, hard . 

Shale, light, sandy . 

Sandstone, hard, with coal streaks 

Sandstone, with shale . 

Coal, c l, :m. Sewell “A”? . 

Fire clay, sandy... 

Shale, sandy .. 

Slate . 

Coal, clean. Sewell (2183-2:1. 

Fire clay, sandy . 



410 7 

414 5 

414 8 

416 9'i 

419 0 


The following record of boring No. 46B appears to be the 
same as the record of the depth and thickness of the Sewell 
Coal given for boring No. 48 as published in the Nicholas 
County Eeport, page 432. However, the location of No. 48 
given in that report and shown on Map II in this report is 
one mile southwest of the location for No. 46B: 


Gauley Coal Land Co. Coal Test Boring No. 8—No. 46B 
on Map H. 
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Fayette County Report, had access to 28 of these records for 
study, but only 7 of which were available for publication. 
(See comments preceding Nos. 93, 93B, 93C, 93D, 111, 119, 
and 120.) The elevations and some details of the other 21 
tests were given in that report in the table of “Summarized 
Records of Borings,” pages 388B and 388C. 

Since, therefore, many of these records are now available 
in full detail and since they are important in correlating the 
Greenbrier County coals, it is considered advisable to publish 
them in this report. 

The junior author is responsible for the correlation of all 
records not previously published by the Survey. 

The records of borings Nos. 93, 93B, 93C, and 93D with 
comments by Ray V. Hennen are reprinted from pages 443-446 
of the Fayette County Report. 


"The four following records of coal test borings were kindly fur¬ 

nished the Survey by C. E. Krebs of Charleston. W. Va., the correlation 
of the coal beds being determined by the author (Ray V. Hennen):” 


Brackens Creek Coal & Land Company Coal Test Boring No. 2 
—No. 93 on Fayette County Map II. (Not Shown on Map II.) 
















COMMERCIAL COAL. 
































The following record with 
printed from the Mercer, Monroe 
671-672: 
































The following record is of a boring drilled in Monroe 
County 0.55 mile south of coal test boring No. 18. The record 
with comments by Reger is reprinted from the Mercer, Monroe, 
and Summers Report, page 670: 

• ,lle Merrimac Coal horizon appears to have been penetrated 
at 63-64 feet, its elevation being 1791' B." 

Harry Ellis Coal Test Boring No. 4—No. 19 on Map II. 


The records of the following borings in Nicholas County 
are published with the permission of Mr. J. S. McWhorter 
Resident Attorney, Gauley Coal Land Company, Rupert, W 
Va. The location and barometric surface elevation of mosi 
of these borings were given by Reger in the Nicholas County 
Report published in 1921. With three exceptions, however, 
the records of these borings were not available to Mr. Reger. 
For these exceptions see the comments immediately preceding 
the records of Nos. 25, 38, and 46B. 

No elevations for these borings were found in the Gauley 
Coal Land Company’s files, and it has been necessary to use 
the elevation shown on the topographic map for those bore 

















































Gauley Coal Land Co. Coal Test Boring No. 21—No. 27A 
on Map n. 

Nicholas County, Kentucky District; 0.15 mile south of Lowland 
elevation, 2190' ±. Thickness. Total. 

Pottsville Series Now River Group (1.T + ) Ft. In. Ft 1m 

Surface .—.—. 2 0 24 0 

Shale! dark, variegated . 3 $ 0 65 0 


Shale, dark, varicgal 
Sandstone, light 
Shale, dark, sandy .. 

Shale, dark . 

Shale, dark, soft. 

Shale, dark . 

Shale, dark, sandy 
Shale, gray, sandy 

Sandstone ... 

Shale, dark, sandy . 
Sandstone, hard, wil 

Sandstone . 

Shale, light and dar 
Slate, black .— 


The record of boring No. 29 could not be found in the files 
of the Gauley Coal Land Company. 

Gauley Coal Land Co. Coal Test Boring No. 23A-No. 30 on 
MapH. 
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Coal, Sewell "A". 

Fire (11> -lialy 

Shale, hard, dark . 

Sandstone, hard, with shale streaks 

Sandstone and shale, dark . 

Shale, soft, gray . 

Slate 

Coal, Sewell (2407' B.) . 

Shale, soft, dark. 

Fire clay, sandy .. 



Gauley Coal Land Co. Coal Test Boring No. 11—No. 31 
Map II. 
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Gauley Coal Land Co. Coal Test Boring No. 4—No. 37 on Map II. 







































































Sandstone, bard 0 6 202 0 


Continued with record of W. E. Deegans 
No. 1 I Above boring deepened, beginning at 
202'; started, Jan. 13. 1930: completed. Jan. 

15. 1930). 

Sandstone, hard . 3 2 205 2 



Sandstone . 13 6 297 0 

Sandstone, hard, with hard slate streaks. 5 0 302 0 


The following 12 records are of borings drilled northwest 
of Anjean for the Leckie Smokeless Coal Company, partly on 
their own property and partly on land leased from the Gauley 
Coal Land Company. As prospecting is still in progress, per¬ 
mission to publish the actual coal sections was withheld. The 
beds immediately above the coal seams are included in the 
measurement indicated by coal bed correlations: 


Leckie Smokeless Coal Company Coal Test Boring No. 
No. 5A on Map IX. 


















Leckie Smokeless Coal Company Coal Test Boring No. 2— 
No. 5B on Map II. 





































































The records of coal test borings Nos. 6 and 7 wi 
found in Chapter V. 

The following three records were furnished the Survi 
Mr. J. W. Raine, of Duo: 




































Attention is called to the fact that in borings Nos. 11 to 
15 inclusive the measurements were not always made at right 
angles to the bedding-plane of the formations penetrated. 
Only parts of the cores of Nos. 11, 14, and 15 were found but 
they showed a variation of 3° to 20° off vertical. The harder 
sandstone beds caused the greater migration. 

The record of boring No. 11 will be found on pages 172-4, 
Chapter V. 


Gauley Coal Land Company Coal Test Boring No. 3— 


























DETAILED COAL TEST RECORDS, 
WILLIAMSBURG DISTRICT. 

In Williamsburg District one test hole was drilled for coal. 
The record of this hole (No. 15) is supporting evidence of the 
comparative rapid dip of the rocks in the region of Grassy 
Knob. The top of the red shale that was found at an eleva¬ 
tion of 3182' in boring No. 11, (1.8 miles northwest) was found 
at an elevation of 3868' in boring No. 15. 

As stated on a foregoing page the measurements given in 
the following record are probably not true vertical measure- 


Raine Lumber and Coal Company Coal Test Boring No. 1— 
No. 15 on Map II. 














































































For the Calendar Year 1936. 














RECORDS OF COAL TEST BORINGS. 


SUMMARIZED RECORDS. 

Within Greenbrier County 31 holes have been drilled for 
testing coal, 27 of which are located in Meadow Bluff District, 
one in Williamsburg District, and the remaining three in Irish 
Corner District. In the near-by parts of Nicholas, Fayette, and 
Monroe Counties there have been 78 cores drilled, most of 
which have bearing on the coal resources of Greenbrier County. 
Since the records of most of these holes were not available at 
the time of publication of the previous reports, it is deemed 
advisable to include them in this volume. The records of these 
holes have been correlated and will be found on succeeding 
pages. 

It will be noted that the numbers given to the holes in 
adjoining counties are not always in sequence; this was done 
to avoid, so far as possible, the renumbering of cores listed in 
previous publications of the Survey. 

The following table, while lacking some of the details it 
should contain, gives the surface elevation, ownership, and, 
when available, the key number on Map II, by which the lo¬ 
cations of the borings may be found. In the elevation column 
the letter “L” signifies a spirit-level determination, the 
sign “±” means that the elevation was taken from the topo¬ 
graphic map, and the letter “B” indicates that an aneroid 
barometer was used, checked on the nearest Government ele¬ 
vation. A question mark beside the depth to the various coals 
indicates uncertainty of the correlation. The following abbre¬ 
viations of company names have been used: 




Summarized Record 
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DETAILED COAL TEST RECORDS, 

MEADOW BLUFF DISTRICT. 

Of the 27 coal test borings that have been drilled in 
Meadow Bluff District, the complete records of 12 have been 
secured for publication. The records of 12 borings, drilled 
for the Leckie Smokeless Coal Company were available to the 
Survey and permission was granted for publication of the 
records exclusive of the coal sections. The remaining three 
holes were drilled on Little Sewell Mountain but their records 
could not be found. 

Borings Nos. 1, 5E, 6, 7, 11, and 13 were included in Chap¬ 
ter V because of their stratigraphic importance. 

The following record is of a hole drilled by the Margarette 
Coal Company and W. E. Deegans. No elevation for the hole 
is available, but what are believed to be the correct correlations 
for the various beds are indicated in the record: 

Gauley Coal Land Company Coal Test Boring No. 1—No. 5 on 
Map H. 

























































Sandstone, gray, fine-grained: and dark-colored 




Sandstone, chiefly, reddish, fine-grained and platy, 

but some dark-colored and platy. 1 

Sandstone, chiefly, gray and fine-grained; some gray 

shale with scattered quartz grains.. 1 

Shale, blue-black, platy- ] 

Sandstone, grayish-white. - 

Shale, blue-black. 

Note: 3493- on sand line=3496V4 on steel measuring 

lino..-. 

Sandstone, light-gray, well cemented. 

Shale, slate-blue, chiefly, with 5% of light-gray well 
cemented sandstone which appears to occur as 
small lenses in the shale: little pyrite... '• 


SUMMARY OF OIL AND GAS POSSIBILITIES IN 
GREENBRIER COUNTY. 

Is it worth while to prospect for oil or gas in Greenbrier 
County! The answer to this question, for that portion of the 
County east of the Greenbrier River, is no. To answer this 
question for the western part of the County is not so easy. The 
answer largely depends upon two things; namely, source beds 
and the degree of metamorphism necessary to destroy or 
dissipate oil and gas. These factors have been discussed on 
an earlier page of this Chapter, where it was pointed out that 
source beds are probably present and while the chances of 
finding oil are very small, there is some chance of finding 
commercial quantities of natural gas. 

From the standpoint of the petroleum geology of West 
Virginia as a whole, Greenbrier County is considerably far¬ 
ther east than any commercial oil or gas pool thus far dis¬ 
covered. While this fact does not necessarily condemn the 
territory, it does suggest that the search for gas in this 
county should be left to those that can afford to lose. 















CHAPTER XI. 


COMMERCIAL COAL. 


INTRODUCTION. 

In Chapter VI a systematic description of all the coal 
seams found in Greenbrier County has been given, together 
with their correlations. Many of the beds are too thin, lentic¬ 
ular, or impure to be of commercial rank and all such have 
been fully described in the Chapter named. In the present 
Chapter numerous measured sections for those coals that are 
of minabie thickness and purity, with estimates of their proba¬ 
ble tonnage, and etchings showing their areal extent are given. 

In this county there appear to be six coals that have 
minabie thickness and 24 others that are too thin, impure, or 
irregular to be of more than local value, some of these latter 
being thin beds that are of scientific interest only. The minabie 
seams in descending order are the Sewell, Little Raleigh, Beck- 
ley, and Fire Creek of the New River Group; and the No. 6 
Pocahontas and No. 3 Pocahontas of the Pocahontas Group; 
all in the Pottsville Series. 

Figure 16 shows the different coal seams of the county, 
giving not only their thickness but also the average interval 
(base to base) between them. Figures 17, 19, 20, 21, and 23 
show approximately where the commercial seams occur in 
possible minabie thickness in the county. 

In genera], these coals are semibituminous, those northeast 
of Beech Ridge being on the dividing line in chemical com¬ 
position between semibituminous and bituminous and those in 
the southwest part of the county approach the semianthracite 
classification. 













The coals arc variously used for steam and domestic fuel, 
for metallurgical purposes and for mixing with higher volatile 
coals to produce gas and by-product coke. Owing to their low 
ash and sulphur content, their low volatile content and the 
ease with which they may be crushed, the coals of Greenbrier 
County would be especially well adapted for use in mechanical 
stokers or for powdered fuel. 

STATISTICS OP COAL PRODUCTION. 

Commercial coal mining has been practiced in Greenbrier 
County for many years, the first record of production being in 
1907; the record of mining being continuous from that year to 
date. 

So far as the records of the Department of Mines show, 
the Lost Plat Mine (Mine No. 308) of the Elk Lick Coal Com¬ 
pany, was the first commercial mine in the county. This mine 
is in what appears to be the Beckley seam and was opened in 
1906 or 1907. In 1910 the same company opened the Spruce 
Knob Mine (Mine No. 225) on North Pork of Cherry River 
in the Sewell seam, abandoning the Lost Plat Mine the same 
year. In 1916 J. W. Dwyer opened the Dwyer Mine (Mine 
No. 424, now Tuck Brothers) near the Fayette County line in 
the No. 6 Pocahontas seam. It was not until 1922 that Green¬ 
brier County came to the front as one of the major coal-pro¬ 
ducing counties in the State. In this year several mines were 
opened in the Sewell scam along Meadow Creek. 

At the present time about 95 per cent, of the coal pro¬ 
duction in Greenbrier County comes from the Sewell seam, but 
there is a large reserve of excellent coal in the lower seams. 
If prospecting with good results is any guide, there should be 
several mines opened in these lower seams in the near future. 

The following tables, mainly assembled from statistics 
given in the Annual Reports of the West Virginia Department 
of Mines, supplemented by certain unpublished data from 
N. P. Rhinehart, present Chief, gives the coal production of 
the county since 1907, the relative rank in production as com¬ 
pared to other counties and the production of coal by mines: 




















































The West Virginia Geological Survey lias long classified 
the Red Medina as Silurian and there is considerable evidence 
to substantiate such a classification". The Pennsylvania and 
New York Geological Surveys also classify the Juniata and 
Queenston as Silurian but the Richmond beds are classified (by 
some) as Ordovician. On the basis of the supposed equivalence 
of the Red Medina with the Richmond, the U. S. Geological 
Survey places this series in the Ordovician. 

ECONOMIC ASPECTS, RED MEDINA SERIES. 

Prom an economic standpoint, the Red Medina Series in 
this area is of minor importance, the shales being generally 
too sandy for brick, while the sandstones are not suitable for 
building stone. 

•See Mercer. Monroe, and Summers, Pocahontas. Pendleton, Min- 




PART III. 


Mineral Resources. 


CHAPTER X. 


PETROLEUM AND NATURAL GAS. 


GENERAL STATEMENT. 

In evaluating the chances of finding commercial deposits 
of petroleum or hydrocarbon natural gas in any area, certain 
fundamental factors must be taken into account. (1) There 
must be source beds from which the hydrocarbons may be de¬ 
rived. (2) There must be reservoir beds, in which the hydro¬ 
carbons can collect, that will yield these substances in com¬ 
mercial amounts. (3) The source beds and reservoir beds 
must be near enough to one another that the oil and gas can 
migrate from the former to the latter. (4) There must be a 
suitable structure or trap to permit segregation of gas, oil, 
and water. (5) The degree of metamorphism of the beds 
must not be too great. All of the above factors must be taken 
into consideration by the petroleum geologist in the search 
for new oil and gas pools and each will be considered in turn 
as to the manner in which it affects Greenbrier County. 

(1) Practically all petroleum geologists are now agreed 
that petroleum and the associated natural gas have been de¬ 
rived from organic matter of vegetable or/and animal origin. 
Therefore, oil and gas deposits can only be found in regions 
where source beds contain a sufficient amount of organic matter 
that is suitable for the formation of these hydrocarbons. There 





is a great deal that is not known about what constitutes source 
beds of petroleum but for the present it may be assumed that 
adequate source beds are present in Greenbrier County. 

(2) The exposed rocks of Greenbrier County show a 
number of beds that appear to be suitable as reservoir rocks 
for petroleum and natural gas. 

(3) The distance that oil and gas may migrate has been 
the subject of much debate. The writers are inclined to the view 
that in most cases the source beds and reservoir beds must be 
in actual contact at some point but it is conceded that the oil 
and gas may migrate considerable distances laterally along 
the beds. It is probable that there are several areas in Green¬ 
brier County that meet this requirement. 

(4) There are several structures in Greenbrier County 
that appear to be suitable for the accumulation of oil and gas. 
In addition to anticlinal structures, oil and gas are often 
trapped in sand lenses that are sealed updip by pinching out 
of the permeable rock. Judging from the outcropping rocks 
such traps may be expected in Greenbrier County. 

(5) Commercial oil and gas deposits are never found in 
highly metamorphosed rocks. In nature all gradations be¬ 
tween unmetamorphosed sedimentary rocks and their meta¬ 
morphosed equivalents are found. Since commercial deposits 
of oil are found in the former and never in the latter it is ap¬ 
parent that somewhere in between there must be a zone where 
the degree of metamorphism has been sufficient to destroy or 
dissipate any oil or gas that may have been present. White 
has pointed out that the zone between 62 and 65 per cent, 
fixed carbon ratio in coal may be considered the extinction 
zone for the occurrence of commercial deposits of oil but nat¬ 
ural gas may be found in areas that have suffered more ad¬ 
vanced metamorphism*. As shown in the Table of Coal 
Analyses published at the end of Chapter XI, the coals of 
Greenbrier County all show more than 70 per cent, fixed car¬ 
bon when calculated on a moisture and ash free basis. This 
would seem to eliminate Greenbrier County as prospective 

■White, David. Metamorphism of Organic Sediments and Derived 
Oils: Bull. Amer. Assoc, of Petroleum Geologists. Vol. 19. p. 592: 
1935. 




oil territory. A fact that is difficult to explain under David 
White’s theory is that the percentage of fixed carbon in the 
coal of individual coal beds increases from east to west in 
Greenbrier County. 

There is one other factor that should be given careful 
consideration. That factor is the distribution of oil and gas 
in the State as a whole. The oil pools nearest Greenbrier 
County are about 30 miles to the northwest, in Clay and 
Kanawha Counties. Gas has been produced somewhat nearer 
the boundaries of Greenbrier County, the commercial produc¬ 
tion in Fayette and Nicholas Counties being only 16 to 20 miles 
• west or northwest of the county line. What is much more 
encouraging, is the fact that gas has been found near Bozoo 
(Chestnut Hill) in Monroe and Summers Counties where the 
rocks are more severely metamorphosed than are the rocks in 
western Greenbrier County. Wells drilled much nearer Green¬ 
brier County in Nicholas, Fayette. Summers, and Monroe Coun¬ 
ties have found shows of natural gas but no oil. 

From the foregoing discussion it is seen that the chances 
of finding oil in Greenbrier County are very slight but there 
does seem to be some chance of finding natural gas. 

PROSPECTIVE OIL AND GAS AREAS. 

There are four areas in western Greenbrier County in 
which closures probably exist on subsurface beds. (1) Judging 
from surface exposures there is a small closure on the south 
end of the Webster Springs Anticline. As shown by the 
green contours on Map II, this “dome” is located about 3 
miles north of Anjean and 2 miles west of Duo. It is possi¬ 
ble that this “dome” is tilted enough with depth, due to the 
convergence of the Mississippian beds, to eliminate the north¬ 
east closure on all beds below the base of the Greenbrier Lime¬ 
stone. 

(2) About one mile south of Mann Knob in Williamsburg 
District there is another closure on the same anticline. The 
closure is not readily apparent from the green contours but 
here the convergence of the underlying beds will greatly in¬ 
crease the closure on each successively lower horizon. 

(3) In the vicinity of Cold Knob it is reasonably certain 
that there is a structural closure on the subsurface horizons. 





Structure contours on the Sewell Coal horizon fail to show a 
closure but a small closure is present on the Princeton Sand¬ 
stone. Here, too, the convergence of the underlying beds will 
increase the closure on each successively lower horizon. 

(4) Prom a structural standpoint, the most favorable 
area for gas production in Greenbrier County is on Brushy 
Ridge. This topographic feature coincides with the Williams¬ 
burg Anticline and the surface rocks show a closure, in all 
directions, of at least 1,000 feet. The cross-section of this 
structure is clearly shown on Cross-Section D—D' printed on 
the margin of Map II. The narrow crest and steep sides of 
this structure may make the drilling of a straight hole difficult. 

The area east of the Greenbrier River can be eliminated 
as prospective oil and gas territory because all of the horizons 
known to be productive in West Virginia either outcrop at 
the surface or have been removed from the area by erosion. 

PROSPECTIVE OIL AND GAS HORIZONS. 

In the area under discussion the known productive sands 
cf the Monongahela, Conemaugli, Allegheny, and upper Potts- 
ville Series do not now exist, as they belong above the young¬ 
est remaining formations. Small areas of rocks of the middle 
and lower Pottsvillc Series remain but in their present posi¬ 
tion they may be definitely eliminated from prospective oil 
and gas horizons. In the Mauch Chunk Series the upper and 
middle portions outcrop widely and offer little hope of oil 
or gas. In the lower portion occur the Droop and Webster 
Springs Sandstones that offer slight possibilities of produc¬ 
tion in areas 1 and 2 described above. 

The Greenbrier Series, or Big Lime of the drillers, proba¬ 
bly has a thickness of 400 feet in western Greenbrier County. 
At the outcrop, this series contains several oolitic layers, as de¬ 
scribed in Chapter VII. The oolitic beds might serve as reser¬ 
voir beds and production is possible from these horizons in areas 
1, 2, and 3 as outlined above. In a well drilled near Lookout, 
Payette County, a good show of gas and several separate salt 
water horizons were found in this series. (See record of well 
No. 6 published on a suceeding page of this Chapter.) 




The Pocono Series, which occurs just below a protective 
mantle of red shales (llaccrady), contains several coarse sand¬ 
stone beds interbedded with shales, that would appear to be 
good reservoir beds. It is from sands of this horizon that a 
considerable quantity of gas was found in the Wills and John¬ 
son wells of Monroe County, and the Shumate well of Sum¬ 
mers County. The records of these wells are published on 
subsequent pages of this Chapter. It is possible that produc¬ 
tion will be found at this horizon. These horizons outcrop 
at the surface or are very near the surface in area number 4. 

There are several sandstones in the Upper Devonian that 
appear to be suitable for reservoir beds. It is possible that 
production will be secured from these horizons. 

The Middle Devonian is mainly composed of black shale 
in Greenbrier County. Devonian beds of a similar character 
are producing commercial quantities of gas in southwestern 
West Virginia. 

The Oriskany Series of the Lower Devonian has recently 
become a valuable gas producing horizon in the West Virginia 
area. The Ridgeley Sandstone is producing great volumes of 
gas in Kanawha Comity and the Huntersville Chert is pro¬ 
ducing gas in Payette County, Pennsylvania, near this State’s 
northern boundary. It is the Ridgeley Sandstone that appears 
to be the most promising horizon for production in Greenbrier 
County. 

The Helderberg Series coming next below the Oriskany 
contains two sandstones (Healing Springs and Clifton Forge) 
that appear to be suitable as reservoir beds. Any well drilled 
to the Oriskany in the Greenbrier area should not be aban¬ 
doned without testing these horizons. 

The Silurian rocks in Greenbrier County outcrop along 
the Browns Mountain Anticline in a broken and greatly 
mashed condition so that the evaluation of the various beds 
as prospective horizons for gas (or oil) is very difficult. In 
western Greenbrier County the Keefer and White Medina 
Sandstones may be porous enough to serve as reservoirs for 
fluids. 
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Table Showing the Estimated Depths to Geologic Horizons at 
Various Points in Greenbrier County. 



In the above table the wells at the localities noted are 
assumed to start at the following horizons: 


with the preparation of this report. These samples were col¬ 
lected for comparison with drill cuttings from the same hori- 
ion8 taken from wells in various parts of the State. The sam¬ 
ples were examined by Professor Martens and those familiar 
)r. Martens will be interested in the follow- 
il identifications: 























Mineralogy of Lower Devonian and Upper Silurian Sandstones 
in 

Greenbrier and Pocahontas Counties, W. Va. 

(Mineral Identifications by J. H. C. Martens). 
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Burr Valley Section. 
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Bobs Ridge Section. 
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Healing Spring. 
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Healing Spring* 
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Healing Spring. 
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Hailing Spring* 


VA—Very abundant. C —C ommon VS —Very scarce. 


The amounts of heavy minerals in the table are relative 
to the total heavy fraction and not to the rock as a whole, 
since the amount of heavy minerals in each of the samples is 
very small. 















































WELL RECORDS. 


In Greenbrier County five wells have been drilled in 
search of oil or gas, none of which obtained production. Three 
shallow wells were drilled north of Sam Black Church, one of 
which may have reached the Greenbrier Limestone (Big Lime). 
The records of these wells (Nos. 1, 2, and 3 on Map II) could 
not be found, but it is reported that the deepest well (No. 2) 
reached a depth of 1,600 feet. No. 1 reached a reported depth 
of 800 feet but the total depth of No. 3 is unknown. 

The record of the S. W. Hinkle well (No. 4 on Map II), 
drilled about one mile north of Trout P. O., reached a total 
depth of 1,600 feet. This well penetrated 400 feet of the Che¬ 
mung beds. The well is unfavorably located from a struc¬ 
tural standpoint as it is in the syncline between the “dome” 
at Cold Knob and the Williamsburg Anticline. In 1936 the 
drilling machine was still setting at the location of this well 
and an artesian flow of fresh water was emerging between the 
8- and 10-inch casings. The source of the water is probably 
the Droop or Webster Springs Sandstone. The record of this 
well is published in Chapter V, pages 180-1, in connection with 
the Cold Knob—Hinkle Well Section. 

So far as known to the writers, only one other test well 
for oil or gas has been drilled in Greenbrier County. This 
well (No. 5 on Map II) was located on the east side of the 
Greenbrier River, 1.5 miles northeast of Anthony. Located 
just cast of the axis of the Caldwell Syncline, the well was 
drilled at a structurally unfavorable position. The forma¬ 
tions shown in the log of the well outcrop along Anthony 
Creek a short distance to the east of the well. The well log 
is as follows: 


S. M. Jones Well—No. 5 on Map II. 
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Thickness. Total. 
Feet. Feet. 



The following is the record of a well drilled near Lookout, 
Payette County. This well is of particular interest in that it 
illustrates the possibility of several producing horizons within 
the Greenbrier Scries. The well is located rather far down 
on the plunging end of the Mann Mountain Anticline, which 
perhaps accounts for the salt water. The fact that salt water 
was found proves the presence of reservoir beds in this series. 
The presence of an estimated flow of 300,000 cu. ft. of gas is 
also of interest. The carbon ratio of the Sewell Coal at Look¬ 
out is slightly higher than the carbon ratio of the Sewell Coal 
in Greenbrier County: 



















The record of the J. H. Gwinn No. 1 Well (No. 7 on Map 
IX) is published in connection with the Green Sulphur Springs 
Section in Chapter V. page 195. The well was drilled near 
the town of Green Sulphur Springs, Summers County. Several 
shows of gas were reported from horizons in the Pocono and 
Chemung Series. The well was not located in a favorable 
structural position. 

The record of the Gauley Coal Land Company (Granville 
0 Dell) No. 1 Well (No. 8 on Map II) is published: in connec¬ 
tion with the Hominy Falls Section in Chapter V, pages 177-8. 
This well, drilled 1.4 miles south of Hominy Falls, Nicholas 
County, was abandoned as a dry hole. The well was not lo¬ 
cated in a favorable structural position. 

The following is the record of a well drilled near Johnson 
Crossroads, Monroe County. The well is located west of the 
axis of the Abbs Valley Anticline. It is reported that one of 













The following two records are of wells drilled 
(Chestnut Hill), Monroe County. Both wells fc 
the Pocono Series: 


John T. Shumate No. 1 Well. 

























































sandstones with an occasional thin limestone. In most locali¬ 
ties the presence of the Fossil Ore Horizon is found above the 
middle, which in turn was preceded by the deposition of beds 
predominantly shaly but containing platy sandstones with 
occasional thin limestones. Toward the base the sandstones 
increase in number and thickness and arc more compact and 
greenish to gray in color, except the Iron Sandstone, which 
occurs in the lower portion, and which is generally more mas¬ 
sive and red in color. The Clinton Series, although no com¬ 
plete and continuous exposures arc found in this area, is ap¬ 
proximately 600 feet in thickness. 

The Clinton Series has received considerable attention 
from many geologists and hence there is a great deal of litera¬ 
ture available with reference to it. The early work on those 
beds was done by Eaton, Hall, and others in New York State 
where its character is such that subdivisions as found there 
can not be applied with certainty in this area. In later work 
in Pennsylvania, the subdivisions of H. D. Rogers, as later 
revised by Dr. I. C. White', seem best adapted to the local area, 
except that the Keefer Sandstone that is now recognized as 
of Clinton age was not included. Their subdivision follows in 
descending stratigraphic order: 

Upper Shales. 

Ore Sandstone and Fossil Ore. 

Middle Shales. 

Iron Sandstone and Block Ore. 

Lower Shales. 

In a still later work, Swartz* has given these beds the fol¬ 
lowing classification: 

Clinton Group. 

Rochester Formation. 

Upper Shale and Limestone. 

Roberts Iron Ore. 

Keefer Sandstone Member. 

Rose H1U Formation. 

Upper Shale beds with some purplish bands. 

Cresaptown Iron Sandstone. 

Lower shale and sandstone beds. 

'See Second Geol. Surv. of Pa.. Reports G7. pp. 111-112; 1883; 
ahd T3. p. 132; 188B. 

'Charles K. Swartz. Silurian volume. Md. Geol. Surv.. pp. 27-35: 1923. 





It has been previously stated that in this county the 
Clinton is confined to those beds occurring between the top of 
the White Medina Sandstone and the top of the Keefer Sand¬ 
stone, but at the same time recognizing the possibility of a 
small portion of those beds occurring immediately above the 
Keefer as being of Rochester or Clinton age. Since sufficient 
exposures are not available in this area to add much to a de¬ 
tailed discussion of the finer aspects of this scries, the follow¬ 
ing subdivisions are used: 


Fossil Ore Horizon 



TOPOGRAPHI 


1C EXPRESSION, CLINTON SERIES. 


The Keefer Sandstone at or near the top of the Clinton 
as well as the Iron Sandstone in the lower portion are both 
quartzitic in character and resistant to weathering and fre¬ 
quently form sharp and prominent ridges. The lower portion 
is more sandy than the Upper and Middle Shales so that the 
lower portion of this series forms prominent shoulders along 
with the underlying White Medina. The upper and middle 
shaly members are less resistant and form a line of weakness 
in the Clinton outcrop represented by a depression in the 
topography along the east side of Beaver Lick Mountain. 


AREAL EXTENT, CLINTON SERIES. 


On Figure 15, the outcrops of the Clinton are shown, and 
can be seen in greater detail and on a larger scale oil Map 
H accompanying this report. The exposures of the Clinton 
arc confined to the Beaver Lick Mountain area in the north¬ 
eastern portion of the county. Several isolated outcrops of 
this series occur in the folds of Beaver Lick Mountain but are 
all poorly exposed. The highway west of Alvon cuts across 
the Browns Mountain Anticline, but an accumulation of talus 


practically conceals these outcrops. 
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CONTACTS. CLINTON SERIES. 

The upper contact of the Clinton Series with the over- 
lying Niagara has already been discussed under the latter 
series on page 333. Attention was called to the fact that in 
mapping the contact was placed at the top of the Keefer Sand¬ 
stone and also to the possibility of a few feet of the overlying 
shales being of Rochester or Clinton age. The lower contact 
with the White Medina appears, in places, to be transitional, 
while at others evidence of erosional unconformity is notice¬ 
able. In the local area the contact is placed above the gray¬ 
ish-brown to white, quartzitic sandstones that are devoid of 
any organic remains other than fucoids and Arthrophycus 
alleghaniensis. 

FOSSIL LIFE, CLINTON SERIES. 

The Clinton Series was found to be sparingly fossiliferous 
in this area, marine fossils being noted. 

CORRELATION. CLINTON SERIES. 

Under the heading “General Account,” attention has 
already been called to certain relationships of the Clinton 
Series as found in Greenbrier County to those of its more 
northeastern counterparts in Maryland, Pennsylvania, and 
New York. The Keefer Sandstone of Stose and Swartz 3 was 
named from its occurrence in south-central Pennsylvania and 
has now been traced southwestward across Maryland and West 
Virginia. Farther down in the series a thin bed of iron ore 
occurs, along with shaly and siliceous, fossiliferous limestones, 
that correlates with the Fossil Ore Horizon of eastern Penn¬ 
sylvania. In the basal portion of the Clinton in this area there 
is a prominent red sandstone which attains a thickness of as 
much as 50 feet. It weathers into rectangular blocks and 
makes a heavy talus. There is little doubt that this sand¬ 
stone correlates with the Iron Sandstone and Block Ore of 
Rogers and White, which in turn is synonymous with Cre- 
saptown Iron Sandstone of the Maryland Geological Survey'. 
It has also been included with the Cacapon by Darton in the 
Monterey Folio. 

■G. W. Stose and C. K. Swartz. Pawpaw-Hancock Folio. No. 179, 
U. S. Geol. Surv.: 1912. 


DESCRIPTION OF MEMBERS, CLINTON SERIES. 

UPPER SHALES. 

The shales coming above the Keefer and referred to as 
the Upper Shales do not appear to be generally present in 
Greenbrier County. At most points where the Keefer is ex¬ 
posed the immediately overlying interval is concealed so that 
their presence can not be definitely proved. 

KEEFER SANDSTONE. 

The Keefer Sandstone was first named by Stose and 
Swartz* from its occurrence in Keefer Mountain, Pennsylvania, 
a few miles northeast of Hancock, Md., where it forms a thick 
and massive bed. In Greenbrier County this same member 
is present, being composed of grayish sandstones that vary 
from four to eight feet in thickness, often quartzitic in char¬ 
acter, and having a total thickness of 35 to 60 feet. This 
member was noted at several points in the county and can 
best be seen 0.5 mile west of Alvon. 

SHALES AND THIN LIMESTONES. 

Between the Keefer Sandstone and the Fossil Iron Ore 
Horizon there occurs a succession of yellowish-gray to olive, 
thin shales and platy sandstones with occasional limestones 
one to six inches in thickness. 

FOSSIL ORE HORIZON. 

The Fossil Ore Horizon was noted at only one locality, that 
being on Beaver Lick Mountain just south of the position 
of Cross-Section A—A' as shown on Map H. 

MIDDLE SHALES. 

The Middle Shales occupy the interval between the Fossil 
Ore Horizon and Iron Sandstone. These shales vary in 
color from yellow and olive to green, red, or dark, and attain 
a thickness of approximately 250 feet. Occasionally calcareous 
lenses and streaks occur along with thin sandstones. 




IRON SANDSTONE. 

The Iron Sandstone in this area has a deep-red color and 
consists of quartz grains cemented with hematite. It is often 
oolitic in texture. The more ferruginous beds resemble a low- 
grade iron ore but the proportion of silica is entirely too high 
to permit their use as a source for commercial iron at the 
present time. 

ECONOMIC ASPECTS. CLINTON SERIES. 

At certain points in Greenbrier County the Clinton Series 
contains local deposits of iron ore that are of good enough 
quality to encourage more thorough prospecting. At no point in 
fresh exposures was there found ore of minable thickness in 
the Fossil Ore Horizon, and the Iron Sandstone is too low in ore 
to be used for this purpose. At some points, however, where 
the rocks are so folded as to form troughs or basins, there will 
probably be found better grade ores due to local enrichment 
from leaching of the higher beds. This will require further 
prospecting at such points. A further discussion of these ores 
will appear under their respective headings in Chapter XIII. 

Many of the Clinton sandstones are of sufficient hardness 
to be used as a building stone. The Iron Sandstone breaks 
into rectangular blocks and is of a pleasing red color so that 
it is admirably adapted for that purpose. 

WHITE MEDINA SERIES. 

GENERAL ACCOUNT, WHITE MEDINA SERIES. 

The White Medina Series, coming just below the Clinton 
Series and at the top of the three Medinas as recognized in 
West Virginia, is present in Greenbrier County, being a prom¬ 
inent white quartzite and varying in thickness from 50 to 
100 feet. Its greater portion is thick-bedded and carries a 
siliceous cement so that it is very resistant to weathering and 
makes prominent ridges. It often contains rounded white 
quartz pebbles. 

TOPOGRAPHIC EXPRESSION, WHITE MEDINA SERIES. 

The White Medina, on account of its quartzitic character 
and massive bedding, is the most resistant to weathering of 
any rock exposed in the county. Its exposures are always 




marked by rugged topography. In the area of its outcrop ii 
is the chief ridge-forming rock and great blocks of the sand¬ 
stone, which frequently forms the crests of the mountains, 
break away from the ledge and work by gravity down the 
steep slopes and frequently conceal the underlying formations. 

AREAL EXTENT, WHITE MEDINA SERIES. 

On Figure 15, the outcrop of the White Medina can be 
seen at a glance together with the other Silurian Rocks, while 
on Map II these same exposures are shown in greater detail 
and on a larger scale. These exposures are limited to the 
Browns Mountain Anticlinal area, being confined to Beaver 
Lick Mountain. Along the crest of Beaver Lick Mountain 
this sandstone stands at very high angles. 

CONTACTS, WHITE MEDINA SERIES. 

The upper contact of the White Medina has already been 
discussed in the description of the Clinton Series. Its base 
rests upon the red shales and red sandstones of the Red Medina 
Series. The contact, however, is not so pronounced as would 
generally be expected between beds so vastly different. The 
change from red to white is transitional. 

FOSSIL LIFE, WHITE MEDINA SERIES. 

The White Medina in Greenbrier County, as in other lo¬ 
calities, is sparingly fossilifcrous. The most abundant species 
is Arthrophycus aUeghaniensis, a trail resembling a seaweed, 
which is often foimd covering the under side of these beds 
with its numerous interlacing “stems.” Straight tubular bor¬ 
ings occasionally refilled and standing at right angles to the 
bedding arc found and are believed to be the same as similar 
borings found in the Medina of New York and named Scolithus 
verticalis by Hall. This is one of the characteristic fossils of 
the White Medina, being widely distributed at this horizon 
throughout the Appalachian area. In the upper portion of 
these beds there occurs an abundance of small stem-like, 
rounded and semirounded forms, that are both single and 
branching. The surface is smooth and without markings but 
does not retain a uniform width as in Arthrophycus alleghan- 
iensis. These forms, while probably of organic origin, are 
only classed in general as fucoids. 




CORRELATION, WHITE MEDINA SERIES. 

The White Medina as recognized in West Virginia and 
where is has been traced entirely across the State, following 
the Appalachian counties as it does, has been described under 
different names in other localities. That it corresponds to the 
White Medina of the New York and Pennsylvania Surveys 
appears to be without doubt. The name Albion was given it 
in New York by Kindle 5 . In various Folios of the II. S. 
Geological Survey it is called Tuscarora, named from its out¬ 
crop in Tuscarora Mountains in Pennsylvania. In the adjoin¬ 
ing State of Virginia and other southern Appalachian States 
it correlates with the Clinch. 

ECONOMIC ASPECTS, WHITE MEDINA SERIES. 

The White Medina, while very hard and resistant, has not 
been used as a building stone because it can not be satisfac¬ 
torily split into blocks. It has been used, particularly in ad¬ 
joining counties of Virginia, as a base for hard-surfaced roads. 
It contains a high percentage of silica but its use as a glass- 
sand has not proved satisfactory because of its conglomeratic 
character. The white quartzitic members are suited for ganis- 
ter and should be suitable for various trap-rock uses. 

RED MEDINA SERIES. 

GENERAL ACCOUNT, RED MEDINA SERIES. 

In Greenbrier County the Red Medina Series is exposed 
only along the west side of Beaver Lick Mountain, outcrop¬ 
ping in a small area about 3 miles long by 0.2 mile wide. In this 
area the rocks have been faulted by overthrusting and the 
Red Medina is now resting on the crumpled black shales of 
the Marcellus Series. As is to be expected, the rocks along 
the fault have been greatly mashed and in the case of the Red 
Medina, the bedding-planes and direction of dip can be ascer¬ 
tained only with the greatest difficulty. So far as can be told 
under such circumstances, the Red Medina rocks are com¬ 
posed of alternating red sandstones and red sandy shales. 

*E. M. Kindle and F. B. Taylor. U. S. Geol 
No. 190; 1913. 


1. Survey, Niagara Folio, 




One of the surprising things about the Red Medina rocks 
along the fault is that they have not been fused into quartzites 
but rather they appear to have been thoroughly disintegrated. 
Just how much of this disintegration is dtte to weathering and 
how much is due to lack of metamorphism is unknown. 

As exposed in Greenbrier County, the Red Medina appears 
to be about 800 feet thick but as pointed out above the bed¬ 
ding is indistinct so that the measurement is really the interval 
between the fault-plane and the White Medina and may not 
be the true vertical thickness of the series. 

TOPOGRAPHIC EXPRESSION, RED MEDINA SERIES. 

Outcropping as they do along the Burr Fault on the west 
side of Beaver Lick Mountain, the Red Medina rocks can not 
be spoken of as possessing a type of topographic expression. 

AREAL EXTENT, RED MEDINA SERIES. 

The Red Medina is exposed only along the west side of 
Beaver Lick Mountain in an area about 3 miles long by 0.2 
mile wide, near the Pocahontas County line as shown on Map II. 

CONTACTS, RED MEDINA SERIES. 

The upper boundary of the Red Medina with the White 
Medina has already been discussed in the description of the 
latter formation, attention being called to the gradual change 
from one to the other. As the lower limit of the Red Medina, 
in this area, is a fault-plane, the nature of the contact can not 
be discussed in a stratigraphic sense. 

FOSSIL LIFE, RED MEDINA SERIES. 

The Red Medina has been quite generally considered nou- 
fossiliferous and this same condition prevails in Greenbrier 
County. 

CORRELATION, RED MEDINA SERIES. 

The Red Medina of Greenbrier County appears to be the 
same as the Juniata of the various Folios of the U. S. Geologi¬ 
cal Survey. The Juniata is called by the same name in Penn¬ 
sylvania which is in turn correlated with the Queenston of New 
York. The Juniata and Queenston are believed by some to be 
the same as the Richmond group of Ohio. 
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New Scotland Member. 

The New Scotland is represented in Greenbrier County 
by a calcareous sandstone 25 to 40 feet thick. This sandstone 
has been named the Healing Springs by Swartz 10 , from its 
occurrence near Healing Springs, Virginia. In general the 
sandstone is medium- to fine-grained, light-gray to light-brown 
in color and is characteristically marked by numerous casts 
of medium- to large-sized crinoid stems. Being somewhat 
quartzitic, the sandstone weathers in bold relief and is quite 
conspicuous in the vicinity of Alvon. As mentioned above, 
the lower part of the limestone herein described as Becraft 
carries some fossils that are suggestive of the New Scotland. 
There is no prominent lithologic break within the limestone 
and the contact of the limestone with the underlying Heal¬ 
ing Springs is blended as indicated in the following section: 


White Sulphur Springs Section. 


White Sulphur District; 1 mile north of 
on Howard Creek; measured on the west side 
ment in descending stratigraphic order. 


White Sulphur Springs, 
of Bobs Ridge; arrange- 

Thickness. Total. 
Feet. Feet. 


Heiderberg Series (110’+) 


lodular, with blue-black m 


Sandstone Healing Springs, gradual transition f 
overlying limestone, light-gray to light-brown 
' exposure, calcareous, f< *"* 


The lower part of the Healing Springs Sandstone is not 
well exposed in Greenbrier County and the exact nature of its 
contact with the underlying limestone is not known. 

The fossils collected from the horizon of this sandstone 
were badly weathered and due to this fact the New Scotland 
age of this sandstone may be considered to be slightly in doubt. 
However, on the basis of its lithologic characteristics, its strati¬ 
graphic position, and its fauna, which strongly suggest New 
Scotland forms, the correlation of this sandstone with the 
Healing Springs of the type locality appears to be established. 

Chemical analyses of samples collected from the Healing 
Springs Sandstone are presented and discussed in Chapter 
XH. 






The horizon at which the Cocymans would be expectec 
usually not exposed in Greenbrier County. Under these i 
cumstances it was not possible to prove either the presence 


probably less than 10 feet thick. 


In Greenbrier County the Keyser Member is best exposed 
along the north side of Anthony Creek, on the west limb of 
the Browns Mountain Anticline, just west of Alvon? The fol¬ 
lowing section illustrates its occurrence at this point and is 
part of the Alvon Section—West Side, published in Chapter V: 

Part of Alvon Section—West Side. 


s are difficult 

obtain. The sandstone noted at the base of the Keyser in 
above section is considered to be the same as the Clifton Po 
Sandstone of Swartz' 7 . This sandstone 
absent at many localities in the county, 
the Clifton Force at the above section 














ECONOMIC ASPECTS, HELDERBERu stmco. 

Some of the limestone beds of the Helderberg are of suffi¬ 
cient thickness and purity for lime-burning and other purposes 
for which a fairly pure limestone is required. It is doubtful 
if the Helderberg limestones will be used for this purpose, 
however, since the pure limestones of the Silurian and Missis- 
sippian present better quarry sites in the area. The Healing 
Springs Sandstone might be used for glass-sand. The com¬ 
mercial possibilities of the limestones and sandstones will be 
discussed in Chapter Xll. In some places the residual soil left 
from weathering of the Keyser beds contains nodules of man¬ 
ganese ore and this together with a discussion of the springs 
that emerge from Helderberg rocks will be discussed in Chap¬ 
ter XHI. 







CHAPTER IX. 


STRATIGRAPHY—SILURIAN ROCKS. 


GENERAL STATEMENT. 

The Silurian Rocks as found in Greenbrier County, West 
Virginia, and as indicated in the Genera! Columnar Section, 
page 133. have been classified, in descending stratigraphic or¬ 
der, with certain titles being added in parentheses to indicate 
supposed contemporaneous nomenclature, as follows: 

Thickness. Total. 

Feet. Feet. 


Bossardvllle Group (Tentacullte. Manlius. Tonolo- 

way) .-. 250 260 

Rondout Waterlime Group (Wills Creek!. 200 <50 

Niagara Sorias (McKenzie). 100 560 

Clinton Series iRockwood and Cacapon of U. S. G. S. 

Folios: Rochester of Maryland and Clinton of New 

York) . 600 1160 

White Medina Series (Tuscarora. Albion. Clinch, of 

U. S. G. S. Folios). 100 1250 

Red Medina Series (Juniata of U. S. G. S. and Queens- 
ton Shale of other Reports).„. 800 2050 


As shown on Figure 15, the outcrop of the Silurian in 
Greenbrier County is confined to the immediate vicinity of 
Beaver Lick Mountain. The rocks have been severely folded, 
mashed and in some places metamorphosed so that accurate 
measurements are very difficult to obtain. At no point was 
it possible to measure a complete succession of the beds in 
detail, because of duplication by folding, or on account of con¬ 
cealed intervals, but exposures of all the individual groups a 
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The upper boundary of the Silurian is generally agreed 
upon as coming at the base of the Helderberg. The lower 
boundary or the contact of the Silurian with the Ordovician 
has long been a subject of debate, nor is there yet a general 
agreement on this point. It has been the policy of the West 
Virginia Geological Survey to place the base of the Silurian 
at the bottom of the Gray Medina Sandstone. As the oldest 
rocks exposed in Greenbrier County are the Red Medina sand¬ 
stones and shales, there is no information available in this area 
that might throw any. additional light on this controversy. 
In this report the Medinas are considered to be of Silurian age. 

The Silurian as thus delimited begins in Greenbrier County 
with Red Medina beds, suggesting rapid deposition with poor 
sorting of the materials and estuarine or land deposits. In the 
following epoch the beds are mainly of white sand with white 
quartz pebbles that represent a shore phase of a transgressing 
sea. As the sea deepened there followed a succession of shales 
and sandstones of lower and middle Clinton with marine fos¬ 
sils. Following this the beds became more calcareous, contain 
marine fossils, and show the effect of a retreating sea marked 
by the BossardviUe laminated limestones. 

The Silurian deposition is a good illustration of a cycle 
of sea inundation and retreat, marked by times of recession, 
slight reversals, and the separation of sea basins. 

SALINA SERIES. 

GENERAL ACCOUNT, SALINA SERIES. 

The Salina Series as found in Greenbrier County is di¬ 
vided, following earlier subdivisions, into the upper portion, 
BossardviUe, containing platy and laminated limestones and 
the lower portion, Rondout, which is made up of interbedded 
calcareous shales and limestones. In this area clean-cut ex¬ 
posures of the Salina are not available and while, in general, 
there is a marked contrast between the two groups, the change 
from one to the other is gradual rather than abrupt. 

It is the Salina Series that contains the rock salt and 
anhydrite that is found in the drilled wells in the western 
part of the State. A search was made for gypsum or anhy¬ 
drite at the outcrop of this series in Greenbrier County but 
none was found. 




TOPOGRAPHIC EXPRESSION, SALINA SERIES. 

The Salina Series in Greenbrier County can not be spoken 
of as having a characteristic topography. In this area the 
beds have been greatly folded and are now found standing 
at steep angles along the east side of Beaver Lick Mountain. 
The Salina limestones, along with the Niagara, due to their 
soluble character, are generally found in narrow valleys be¬ 
tween the more resistant Lower Devonian rocks and the un¬ 
derlying Clinton and Medina Series. 

AREAL EXTENT, SALINA SERIES. 

The areal extent of the Salina Series is shown on Figure 
15 along with the rest of the Silurian. These same exposures 
are shown on Map II in much greater detail and on a larger 
scale. The outcrop of this scries is confined to Beaver Lick 
Mountain and the northern end of Coles Mountain. 

CONTACTS, SALINA SERIES. 

The upper contact of the Salina Series with the Helderberg 
of the Devonian has already been discussed under the latter 
series. The lower contact of this series is not well exposed 
in Greenbrier County and its exact nature is not known. It 
is assumed, however, that the beds above and below it are 
conformable and that the Bloomsburg Group is absent because 
of non-deposition or changing conditions of sedimentation. 

FOSSIL LIFE, SALINA SERIES. 

In Greenbrier County the Salina rocks do not yield their 
fossils readily but fragments of marine fossils were noted in 
these rocks at various localities. Camarotoechia tonolowayen- 
sis and Camarotoechia litchfieldensis were the most abundant 
of those noted in the field. 

CORRELATION, SALINA SERIES. 

Certain relationships of the Salma Series as found in 
Greenbrier County with their northeastern counterparts in 
other States have already been suggested. More definite de¬ 
tailed correlation necessitates better exposures and more nu¬ 
merous systematic fossil collections than are available in this 
area. That the upper or Bossardville Group of this series 



correlates with this same formation to the northeast is quite 
certain, and this in turn is essentially synonymous with the 
Tentaculite, Manlius, and Tonoloway, as pointed out by Reger 
in Chapter XIV of the Mineral and Grant County Report. The 
Rondout Waterlime Group although somewhat attenuated re¬ 
tains in general the same character as found at its type lo¬ 
cality in New York, and can safely be correlated with it. This 
group correlates with the Wills Creek Formation of Maryland, 
and is included under the Lewistown Limestone in the Mon¬ 
terey Folio. 

DESCRIPTION OF GROUPS. SALINA SERIES. 

BOSSARDVILLE LIMESTONE GROUP. 

The Bossardville Group is made up largely of limestone 
which is thin-bedded and laminated. These thin beds of lam¬ 
inated limestone are often separated by thin shale partings, 
the limestone slabs weathering out and frequently covering the 
surface slopes in the area of the outcrop, so that it is easy to 
distinguish this formation at some distance. These slabs or 
fragments often have a notifiable cleavage, and break in rough 
geometric figures. Certain beds carry an abundance of fossils 
of few species. In the general section this group is shown 
to be about 250 feet in thickness. The figure may be excessive 
as no complete exposures were available for accurate measure- 


RONDOUT WATERLIME GROUP. 

The Rondout Waterlime consists of interbedded calcareous 
shale, calcareous mud rock, and argillaceous limestone with 
an occasional sandstone. When seen in fresh exposures many 
of the strata seem to consist of compact, dark, purplish-blue 
limestone of considerable durability, but on weathering, how¬ 
ever, the color of these strata changes to a dirty greenish 
hue. This same characteristic was noted by the writer in 
other counties of this State to the northeast, especially Poca¬ 
hontas, Pendleton, Hampshire, and Hardy, and is also reported 
in Maryland. This feature is due to the large amount of clay 
that is present in the rock. Alternating with these rocks are 
beds of thin-bedded, fissile, and calcareous shale that are occa- 



sionally dark. With these highly argillaceous beds are occa¬ 
sional strata of purer limestone. The Rondout Group as found 
in this area has a thickness of about 200 feet. 

ECONOMIC ASPECTS, SAUNA SERIES. 

In Greenbrier County the principal economic value of the 
Salina Series is its use for agricultural purposes, a great deal 
of the limestone being suitable for burning, both for agricul¬ 
tural lime and Portland cement. The upper portion, or Bos- 
sardville Group, generally carries a high calcium carbonate 
content, the main impurity being silica or alumina which 
breaks down readily, so that long burning is not necessary. 
In the Rondout Group certain portions have been used for the 
manufacture of natural cement in northeastern West Virginia 
and western Maryland, but in Greenbrier County chemical 
analyses have not been made. Because of its generally inac¬ 
cessible location, its value for road material in this area ;s 
overshadowed by the more readily obtainable limestone from 
the Greenbrier Series and the Huntersville Chert of the Om¬ 
it any Series. 

NIAGARA SERIES. 

GENERAL ACCOUNT. NIAGARA SERIES. 

The Niagara Series, coming just below the Salina Series 
and slightly above the Keefer Sandstone of the Clinton Series, 
is a succession of shales and beds of limestone. The shales are 
generally buff or drab while the limestones vary from bluish- 
gray to dove-colored. This series, because of its non-resis¬ 
tant nature and its occurrence at high angle dips is poorly ex¬ 
posed, so that accurate measurements were difficult to get. An 
interval of 50 to 100 feet will include both the minimum and 
maximum thicknesses of this series in Greenbrier County. 

The Niagara beds of New York were early subdivided by 
James Hall into Niagara or Lockport Limestone at the top, 
followed by the Niagara or Rochester Shale at the base. In 
the Pawpaw-Hancock Polio, Stose and Swartz described those 
beds occurring between the Bloomsburg red sandstone mem¬ 
ber of the Wills Creek Shale and the Clinton Series as McKen¬ 
zie Formation, including the Keefer Sandstone. In its Silurian 
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volume, the Maryland Geological Survey considers the Keefer 
Sandstone as of Clinton age. It is, therefore, the beds that 
occur between the Saline Series and the Keefer Sandstone that 
are classified as the Niagara Series in this report. In this area 
there is not sufficient variation in lithology from top to bottom 
to form the basis of any subdivision. 

The Niagara Series, being predominantly shaly, is much 
less resistant to weathering than the Keefer Sandstone below. 
It has no tendency to cliff forming and is seldom seen in good 
exposures save in localities where it has been uncovered in 
stream gullies or by artificial cuts. 

AREAL EXTENT, NIAGARA SERIE8. 

The Niagara Series with its narrow outcrop, the beds 
areai’extent in'ureenb'rter‘tjouhfyV'' , its ,1 exposufes arc'shown 
on Figure 15 along with the Silurian Rocks, on page 328, and in 
much greater detail and on a larger scale on Map II accom¬ 
panying this report. These exposures are limited to the 
Browns Mountain Anticlinal area, which is located east of 
the Greenbrier River. 

CONTACTS, NIAGARA SERIES. 

The upper contact of the Niagara with the Salina above 
has already been discussed under the same heading on the 
Salina Series, page 330. The lower limit of the Niagara is 
difficult to determine both because of the scarcity of fossils 
in this horizon and because there are few localities where the 
rocks immediately above the Keefer Sandstone are well ex¬ 
posed. For this reason and to facilitate areal mapping, the 
contact is placed at the top of the Keefer Sandstone. It is 
probable, however, that a few feet at least of those beds occur¬ 
ring above the Keefer are of Rochester age. 

FOSSIL LIFE, NIAGARA SERIES. 

Few collections were made from the Niagara Series but 
marine fossils in this series are quite common, the- following 
being particularly noted: Favosites, both marylandica and 
niagarensis, Leptaena rhomboidalis, gastropods, and several 
species of ostracods. 
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GENERAL ACCOUNT, NIAGARA SERIES. 


The Niagara Series, coming just below the Salina Series 
and slightly above the Keefer Sandstone of the Clinton Series, 
is a succession of shales and beds of limestone. The shales are 


generally buff or drab while the limestones vary from bluish- 
gray to dove-colored. This series, because of its non-resis¬ 
tant nature and its occurrence at high angle dips is poorly ex¬ 
posed, so that accurate measurements were difficult to get. An 
interval of 50 to 100 feet will include both the minimum and 
maximum thicknesses of this series in Greenbrier County. 

The Niagara beds of New York were early subdivided by 
James Hall into Niagara or Lockport Limestone at the top, 
followed by the Niagara or Rochester Shale at the base. In 
the Pawpaw-Hancock Folio, Stose and Swartz described those 
beds occurring between the Bloomsburg red sandstone mem¬ 
ber of the Wills Creek Shale and the Clinton Series as McKen¬ 
zie Formation, including the Keefer Sandstone. In its Silurian 









volume, the Maryland Geological Survey considers the Keefer 
Sandstone as of Clinton age. It is, therefore, the beds that 
occur between the Salina Series and the Keefer Sandstone that 
are classified as the Niagara Series in this report. In this area 
there is not sufficient variation in lithology from top to bottom 
to form the basis of any subdivision. 

TOPOGRAPHIC EXPRESSION, NIAGARA SERIES. 

The Niagara Series, being predominantly shaly, is much 
less resistant to weathering than the Keefer Sandstone below. 
It has no tendency to cliff forming and is seldom seen in good 
exposures save in localities where it has been uncovered in 
stream gullies or by artificial cuts. 

AREAL EXTENT, NIAGARA SERIES. 

The Niagara Series with its narrow outcrop, the beds 
of which are usually standing at steep dips, has a very limited 
areal extent in Greenbrier County. Its exposures are shown 
on Figure 15 along with the Silurian Rocks, on page 328, and in 
much greater detail and on a larger scale on Map II accom¬ 
panying this report. These exposures are limited to the 
Browns Mountain Anticlinal area, which is located east of 
the Greenbrier River. 

CONTACTS, NIAGARA SERIES. 

The upper contact of the Niagara with the Salina above 
has already been discussed under the same heading on the 
Salina Series, page 330. The lower limit of the Niagara is 
difficult to determine both because of the scarcity of fossils 
in this horizon and because there are few localities where the 
rocks immediately above the Keefer Sandstone are well ex¬ 
posed. For this reason and to facilitate areal mapping, the 
contact is placed at the top of the Keefer Sandstone. It is 
probable, however, that a few feet at least of those beds occur¬ 
ring above the Keefer are of Rochester age. 

FOSSIL LIFE, NIAGARA SERIES. 

Few collections were made from the Niagara Series but 
marine fossils in this series are quite common, the- following 
being particularly noted: Favosites, both marylandica and 
niagarensis, Leptaena rhomboidalis, gastropods, and several 
species of ostracods. 




CORRELATION, NIAGARA SERIES. 

The relationship of the Niagara Series as found in Green¬ 
brier County to its counterparts, particularly to the northeast, 
in West Virginia, Maryland, and New York, has already been 
briefly touched upon under previous headings. It is not con¬ 
sidered advisable to attempt any subdivision of this scries 
other than to note the points of similarity with synonymous 
bed^ ■“ other areas. In the upper two-thirds of the Niagara 
beds, there occurs an assemblage of fossils, all of which arc 
found in the McKenzie Formation of Maryland, and would 
seem to be synonymous with it. In view of this similarity it 
would seem that the Niagara Series as found in this area is 
essentially of the same age as the McKenzie of Maryland. 

DESCRIPTION OF MEMBERS, NIAGARA SERIES. 

As already stated the local Niagara appears to be confined 
to a single lithological unit and hence the general description 
of the series, as already given, embraces the description of the 
members. 


ECONOMIC ASPECTS, NIAGARA SERIES. 

From an economic standpoint the Niagara Series is of 
minor importance, its chief value being, when found on com¬ 
paratively level land, as an agricultural soil. The shales are 
excellent for surfacing light-traffic roads as they contain a nat¬ 
ural mixture of sand and clay with some lime to act as a ce¬ 
menting agent. Just west of Alvon the C. C. C. workers have 
established a small temporary quarry in this series and are 
using the limestone for masonry work. 

CLINTON SERIES. 

GENERAL ACCOUNT. CLINTON SERIES. 

The Clinton Series, occurring next below the Niagara, is 
largely of arenaceous and argillaceous character. The shales 
are usually a yellowish-buff or greenish to gray and have thin 
beds of buff-weathering sandstones. The upper limit, as 
defined in this report, is marked by the Keefer Sandstone, be¬ 
neath which lie yellow and gray thin-bedded shales and platy 
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Ridgeley Sandstone. 

The Ridgeley Sandstone as found in Greenbrier County 
is a medium to coarse, yellowish to earthy-brown, massive 
sandstone varying from 12 to 20 feet in thickness. The yellow- 
brown color is due, no doubt, to weathering and in some places 
limonite is so concentrated that it approaches a low-grade iron 
ore. The limonite appears to be a secondary concentration 
and was probably derived from the weathering of pyrite. The 
sandstone is quite fossiliferous and since it has usually been 
leached of its lime content it is characteristically marked by 
numerous fossil pits. 

In Greenbrier County as well as in Pocahontas and most 
of the counties to the northeast, there occurs near the top of 
the Ridgeley a conglomerate, composed of small quartz grains 
that in size and shape resemble rice or wheat. This is often 
called the “Wheat Grain” Conglomerate. There are numerous 
points at which the Ridgeley outcrops in this area but due to 
the ease with which it weathers only a few of these points offer 
clean exposures. The best of these exposures are in the vicinity 
of Bobs Ridge and Eckle School. 

ECONOMIC ASPECTS, ORISKANY SERIES. 

The Ridgeley Sandstone member weathers into a loose 
grained sandstone which is easily broken down into sand. 
This same member has been used extensively in other areas 
for a glass-sand. Although no sample of this member was 
taken for analysis, its suitability for glass-sand, as found in 
this area, is somewhat doubtful, as it contains a much greater 
amount of impurities than it does farther northeast in West 
Virginia. 

The Huntersville Chert, standing as it does at steep angles, 
breaks down readily into large deposits of chert “gravel” which 
is excellent material for road surfacing. These deposits gen¬ 
erally contain sufficient lime, iron, and alumina to cement 
readily when subjected to the crushing effect of traffic. 

Both members of the Oriskany Series are proving to be 
major reservoirs for natural gas in some parts of the Appala¬ 
chian region. The Oriskany produces oil and gas in Ohio, 
gas and a little oil in West Virginia, and gas in Pennsylvania 
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and New York. Most of the production is found in the Ridge- 
ley Sandstone member but it now appears that a major gas 
field has been found in the Huntersville Chert in Payette 
County, Pennsylvania. The chances of gas in this scries in 
Greenbrier County will be discussed in Chapter X. 

HELDERBERG SERIES. 

GENERAL ACCOUNT. HELDERBERG SERIES. 

The Helderberg Series, coming just below the Oriskany 
and being the basal subdivision of the Devonian System in the 
Appalachian region, is present in Greenbrier County but is 
thinner than it is throughout the region to the northeast. The 
Helderberg is essentially a limestone formation. Its lithologic 
character varies not only in different beds but also in the 
exposures of different regions. It ranges in color from light- 
blue to dark-gray and in texture from a massive limestone 
to a calcareous shale or sandstone. Although the Helderberg, 
in Greenbrier County, is not exposed in a manner that per¬ 
mits exact measurements, its thickness has been determined as 
approximately 300 feet. 

The Helderberg Series has been extensively studied in 
Maryland, Virginia, and West Virginia and has generally been 
divisible into four members, based on both lithologic and faunal 
grounds. These members in descending stratigraphic order 
are as follows: 

Becraft Member. 

New Scotland Member. 

Coeymans Member. 

Keyser Member. 

All of these members are probably present in Greenbrier 
County. The presence of the Becraft, New Scotland, and Key¬ 
ser Members is apparently proved and although it could not 
be definitely identified, the Coeymans is probably represented 
in this area. 

TOPOGRAPHIC EXPRESSION HELDERBERG SERIES. 

In Greenbrier County, the Healing Springs Sandstone 
(New Scotland) is somewhat more resistant to erosion than is 
the Oriskany. This effect is plainly shown along the eastern 
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side of Beaver Lick Mountain where the Healing Springs is 
often found on the more prominent knobs. Due largely to the 
resistant character of the sandstone, the Helderberg Series 
outcrops on much of the south end of Beaver Lick Mountain 
and the north end of Coles Mountain. 

AREAL EXTENT, HELDERBERG SERIES. 

The areal extent of the Helderberg Series is shown on 
Figure 14 along with the Oriskany Series under the title Lower 
Devonian Bocks. It is also shown on Map II by a separate 
color in much more detail and on a larger scale. As mentioned 
in the foregoing paragraph this series outcrops along the 
eastern side of Beaver Lick Mountain, on the south end of 
the same mountain, on the north end of Coles Mountain and 
the upper part of the series is exposed along Howard Creek 
and Jericho Draft. 

CONTACTS, HELDERBERG SERIES. 

The upper contact of the Helderberg Series with the 
Oriskany has already been discussed under the same heading 
in the description of the latter formation. The lower limit 
has long been the subject of many lengthy papers and discus¬ 
sions. In the local area conditions are not favorable for a 
detailed study of this question, the exposures being few and 
poor. In conformity with former studies of this contact, with 
particular reference to the northeastern counties of West 
Virginia, the boundary that seems best fitted is the plane be- 
tween the more massive limestones of the Helderberg and tie 
more flaggy and purer beds of the Bossardville. This division 
seems best' adapted on both lithologic and faunal grounds 
although certain species of Silurian age are found to exist 
on into the Helderburg. 

fossil life, helderberg series. 

• ■ - ■ Series of Greenbrier County is abundantly 
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CORRELATION, H ELDER BERG SERIES. 

Attention has already been called to the fact that all of 
the members of the Helderberg are represented in Greenbrier 
County with the single possible exception of the Coeymans 
member. Under “Correlation, Oriskany Series” the apparent 
time equivalence of the Shriver Chert and the Becraft member 
has been discussed. Swartz 11 has made a regional study of 
the Helderberg in near-by areas and while his work does not 
include the Greenbrier area, the Helderberg of this area does 
fit his discussion nicely. The reader is referred to Swartz’s 
paper for the more technical aspects of the correlations. In 
many publications and particularly the U. S. Geological Sur¬ 
vey Folios, the Helderberg Series is included under the descrip¬ 
tion of Lewistown Limestone. 

DESCRIPTION OF MEMBERS, HELDERBERG SERIES. 

Becraft Member. 

In Greenbrier County the Becraft Member is a light-gray 
to dark bluish-gray limestone, somewhat argillaceous or arena¬ 
ceous at the top, purer near the middle, and arenaceous toward 
the base. The limestone carries numerous nodules of black 
chert and silicified fossils are common. The thickness of the 
member appears to vary between 60 and 100 feet but areas in 
which it outcrops have generally been so disturbed by folding 
that accurate measurements are difficult to obtain. The con¬ 
tact of the Becraft with the overlying Oriskany and with the 
underlying New Scotland appears to be transitional, with the 
upper contact the more distinct of the two. It is possible that 
the extreme lower part of the Becraft, as herein described, 
carries New Scotland fossils and this possibility needs further 
attention from the paleontologists. 

In some places the middle portion of the Becraft is fairly 
pure limestone and may furnish some agricultural lime or road 
material. In general, however, the Becraft is too impure for 
most uses and the chert nodules would probably interfere with 
satisfactory crushing. See Chapter XII for a further discus¬ 
sion of the commercial possibilities of the Becraft. 

“Swartz, Frank McKIm, The Helderberg Group of Parts of West 
Virginia and Virginia. U. S. G. S.. Prof. Paper 158-C; 1929. 




side of Beaver Lick Mountain where the Healing Springs is 
often found on the more prominent knobs. Due largely to the 
resistant character of the sandstone, the Helderberg Series 
outcrops on much of the south end of Beaver Lick Mountain 
and the north end of Coles Mountain. 

AREAL EXTENT, HELDERBERG SERIES. 

The areal extent of the Helderberg Series is shown on 
Figure 14 along with the Oriskany Series under the title Lower 
Devonian Bocks. It is also shown on Map n by a separate 
color in much more detail and on a larger scale. As mentioned 
in the foregoing paragraph this series outcrops along the 
eastern side of Beaver Lick Mountain, on the south end of 
the same mountain, on the north end of Coles Mountain, and 
the upper part of the series is exposed along Howard Creek 
and Jericho Draft. 

CONTACTS. HELDERBERG SERIES. 

The upper contact of the Helderberg Series with the 
Oriskany has already been discussed under the same heading 
in the description of the latter formation. The lower limit 
has long been the subject of many lengthy papers and discus¬ 
sions. In the local area conditions are not favorable for a 
detailed study of this question, the exposures being few and 
poor. In conformity with former studies of this contact, with 
particular reference to the northeastern counties of West 
Virginia, the boundary that seems best fitted is the plane be¬ 
tween the more massive limestones of the Helderberg and the 
more flaggy and purer beds of the Bossardville. This division 
seems best adapted on both lithologic and faunal grounds, 
although certain species of Silurian age are found to exist 
on into the Helderburg. 

FOSSIL LIFE, HELDERBERG SERIES. 

The Helderberg Series of Greenbrier County is abundantly 
fossiliferous. A number of collections were made from these 
rocks and lists of the fossils identified are published in Chap¬ 
ter XIV. Excellent exposures for the collection of the ma¬ 
rine fossils of the Helderberg were noted along Howard 
Creek in the vicinity of Bobs Ridge and at Eckle School. 














both marine and plant fossils in Greenbrier. No exposure of 
this series is so complete that its entire thickness could be 
measured, but it is approximately 2,000 feet. 

In Greenbrier Comity there exists no basis for a subdi¬ 
vision of this series since it is devoid of any lithologic changes. 
Paleontologically, however, the fossils collected in this area 
show some similarity to those in more distant areas. In Mary¬ 
land, Dr. Swartz* has divided those beds lying between the 
Chemung and Genesee, which correspond to the Portage, as 
follows: 

Parkhead Sandstone Member. Recurrent Tropidoleptus carinatus 



Beds containing Ithaca tanna. (Spirifer mucronatus var. pos- 

Liorhynchus globuliforme zone. 

Cladochonus—Reticularia laevis zone. 

Beds containing the Naples fauna. (Buchiola speciosa fauna). 

As noted in preceding paragraphs lithologic characteristics 
that would warrant any subdivision in this area are absent, 
there being a monotonous succession of shales and flaggy sand¬ 
stones, with no occurrence of conglomeratic beds. An exam¬ 
ination of the fossils, however, reveals a similarity of the fauna 
of the upper half of this series to the Parkhead fauna while 
the lower half retains fossils characteristic of the Naples. 

TOPOGRAPHIC EXPRESSION. PORTAGE SERIES. 

The topography formed by the Portage Series is, in gen¬ 
eral, much like that of the Chemung, except less severe. Due 
to its less resistant character the ridges and slopes are more 
gentle and not so high. Where the strata are not greatly dis¬ 
turbed the more sandy ledges of the Chemung form steep 
ridges which are paralleled by the more gentle slopes of the 
Portage. 

’Charles K. Swartz, Middle and Upper Devonian, Md. Geol. Surv., 






AREAL EXTENT, PORTAGE SERIES. 

The areal extent of the Portage Series is included in 
Figure 13 under the heading Upper and Middle Devonian 
Bocks, on page 298. There are only two long outcrops, both of 
which are on the eastern side of the Greenbrier River and 
enter the county on the north on either side of Browns Moun¬ 
tain Anticline and parallel this structural feature to a point 
about one mile southwest of White Sulphur Springs where 
they join on this plunging anticline to pass beneath the Che¬ 
mung Series about 3 miles above the mouth of Harts Run. 

CONTACTS, PORTAGE SERIES. 

The contact of the Portage Series with the overlying 
Chemung has already been discussed under the same heading 
in the description of that series on page 302. At the base of 
the Portage its contact with the Genesee is generally marked 
by a change from olive and greenish-gray shales and flag¬ 
stones of the former to that of brown,, or black and sandy, 
usually fissile, and sometimes slaty shales of the latter, which 
contain no sandstone flags; and also by the presence of typical 
Genesee fossils. 


FOSSIL LIFE, PORTAGE SERIES. 

The Portage Series throughout West Virginia to the north- 
cast has generally been found to carry few fossils except in 
the Eastern Panhandle where they are fairly abundant. In 
southern West Virginia this series contains only infrequent 
fossils. In Greenbrier County fossils were noted at frequent 
points and several collections were made, although a thorough 
search was not attempted. Several species of marine fossils 
and impressions of plants are listed in Chapter XIV, under 
collections from this series. 

CORRELATION, PORTAGE SERIES. 

The relationship of the Portage Series of Greenbrier 
County to its more northeastern counterparts in other States 
has already been touched upon under the subject of “General 
Account.” Owing to a lack of any apparent lithologic sub¬ 
divisions, and to the absence of definite faunal subdivisions. 



it is inadvisable to make detailed comparisons in this 
report. Attention has, however, been called to the pres¬ 
ence of Naples fauna in the lower portion and of Parkhead 
fossils in the upper. 

The Portage Series occupies the interval between the 
Genesee and Chemung members of the Jennings Formation of 
the U. S. Geological Survey. 

ECONOMIC ASPECTS, PORTAGE SERIES. 

The Portage Series contains neither precious metals nor 
any other products of present economic interest. The shales 
are too sandy for brick purposes and the sandstones are too 
thin for building stone, and also weather into small blocks 
too small for flagstone walks. The soil is thin and poor except 
along the bottoms, and here the soil has been carried in and 
impregnated with that from other series. The soil does seem 
suitable for timber growth. 

GENESEE SERIES. 

GENERAL ACCOUNT, GENESEE SERIES. 

The Genesee Series, coming just below the Portage and 
being the basal group of the Upper Devonian, is made up of 
black, fissile, argillaceous shales, with occasional streaks of 
bluish-black limestone, followed by dark but more arenaceous 
beds. These beds are followed by a gi-eenish-gray arenaceous 
shale with occasional thin sandstone bands. In physical ap¬ 
pearance the Genesee resembles the Marcellus but on close 
examination exhibits a difference, being hardei - , more arena¬ 
ceous, and having a slaty cleavage. The thickness of the Genesee 
varies from 50 to 100 feet and may be even greater, but com¬ 
plete exposures are not available for accurate measurement. 

The Genesee Series has not generally been subdivided, 
being considered as an individual lithologic unit. In Grant 
County, however, Prouty 5 recognizes two divisions of this 
series, a lower and black, argillaceous and carbonaceous shale, 





and an upper portion of more arenaceous and thin-bedded sand¬ 
stone. On detailed examination these general divisions are 
noted in Greenbrier County. 

TOPOGRAPH 1C EXPRESSION, GENESEE SERIES. 

The Genesee Series, in conjunction with the underlying 
shales of the Hamilton and Marcellus, is usually found in 
comparatively narrow valleys or lowlands. Its upper portion 
is more sandy, is slightly more resistant, and forms a gentle 
sloping topography between the Middle Devonian shales and 
the overlying Portage Series. 

AREAL EXTENT, GENESEE SERIES. 

On Figure 13, the areal extent of the Genesee is included 
under that of the Upper and Middle Devonian Bocks, but is 
delineated on Map II in much greater detail and on a larger 
scale. Its thickness is so small in comparison to that of the 
Upper Devonian that its area of outcrop is very limited. Its 
exposures are confined to the area east of the Greenbrier 
Biver, and limited to two narrow outcrops paralleling either 
side of the Browns Mountain Anticline from the Pocahontas 
County line to a point one mile southwest of White Sulphur 
Springs where they unite on the southern end of this structural 
fold to pass beneath the Portage Series. 

CONTACTS, GENESEE SERIES. 

The upper contact of the Genesee with the Portage Series 
has already been discussed in connection with the latter series 
on page 306. At its base it rests upon the Hamilton Series 
which is poorly exposed in Greenbrier County. For some 
time the writers were uncertain whether or not the Hamilton 
Series was present at all, but certain collections (Nos. 51 and 
55), made from a brown, arenaceous and calcareous shale at 
points where this series should occur, contain characteristic 
Hamilton fossils. The lower contact is therefore placed at the 
base of the black, carbonaceous, fissile shale, with thin lime¬ 
stones, containing d Genesee fauna and at the top of a brown 
arenaceous shale with a sparse Hamilton fauna. 




FOSSIL LIFE, GENESEE SERIES. 

The most common fossils in the Genesee are pclccypods, 
cephalopods, and pteropods. The most abundant species are: 
Paracardium doris, Pterochaenia fragilis, Buchiola livoniae, 
Styliolina flssurella, and Bactrites aciculus. These species ap¬ 
parently range through the series. Several collections were 
made, the identifications of which were made by Dr. John 
L. Tilton and these appear in Chapter XIV. 

CORRELATION, GENESEE SERIES. 

The Genesee of Greenbrier County retains the same gen¬ 
eral character, both lithologic and faunal, as this same member 
of the Jennings Formation of New York, which is the type 
locality of the Genesee, and can definitely be correlated with 
it. It has been recognized and described in other Appalachian 
counties of West Virginia as well as in Maryland, Pennsyl¬ 
vania, and New York. 

DESCRIPTION OF MEMBERS, GENESEE SERIES 

As previously stated the Genesee is generally considered 
as a single unit with no distinct faunal break by which, it' 
might be subdivided. Even though there is a gradual change 
from predominantly shaly material at the base to sandy beds 
at the top the transition from one to the other is not sufficiently 
abrupt to warrant further subdivision. This is also further 
emphasized by the range of typical Genesee fossils throughout. 

ECONOMIC ASPECTS, GENESEE SERIES. 

From an economic standpoint the Genesee is of minor im¬ 
portance. It is possible that a portion of these shales would 
prove suitable for building brick or as a flux with limestone 
for the manufacture of Portland cement. These shales have 
frequently been prospected for coal but so far as known no 
coal has ever been found associated with them. The soils from 
these weathered shales are usually quite thin and barren and 
unsuitable for cultivation. The more sandy portions make 
excellent road-surfacing material where more durable stone 
is not available. 



MIDDLE DEVONIAN ROCKS. 


GENERAL STATEMENT. 

The Middle Devonian Rocks, as indicated by the classifi¬ 
cation adopted for the Devonian in Greenbrier County, includes 
beds of Hamilton, Marcellus, and Onondaga age and rocks 
of the same age have been grouped under the name Romney 
by the U. S. Geological Survey and others. Rocks of this age 
have a combined thickness, in Greenbrier County, of approxi¬ 
mately 500 feet. At all points observed these rocks are in¬ 
tricately folded and mashed so that accurate measurements, 
cither in whole or in part, are not possible. 

In many places it is very difficult to separate the Hamilton 
from the Marcellus and the outcrops of the two series are 
shown together on Map n under the name of Marcellus. In 
Greenbrier County, as well as in many other counties of 
West Virginia, the lower part of the Middle Devonian carries 
a mixed Marcellus and Onondaga fauna and this portion is 
considered to be the equivalent of the Onondaga of New York. 

It has been found to be impractical to attempt a detailed 
subdivision of the Middle Devonian Rocks of Greenbrier 
County and it is to be remembered that the areas shown -is 
Marcellus on Map II contain beds that are Hamilton. Mar¬ 
cellus, and Onondaga. In a similar manner the Middle De¬ 
vonian Rocks are described under the Marcellus Series on 
the following pages. 

MARCELLUS SERIES. 

GENERAL ACCOUNT, MARCELLUS SERIES. 

The Marcellus Series, coming below the Genesee and above 
the Oriskany, is composed for the most part of black, fissile 
shale, which becomes flaky and slickensided on compression. 
These shales are so black and contain so much carbon that 
they are frequently prospected for coal. Because of this car¬ 
bon content they have a tendency to weather light colored 
on exposure. Toward the base of this series there occur thin 
impure limestones along with calcareous shales. At many 
localities large concretionary and septarian nodules of ferru- 
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ginous and calcareous character are common and these con¬ 
cretions often contain considerable barite. In Greenbrier 
County, the Marccllus Series is confined to the area com¬ 
prising the Browns Mountain Anticline, and has therefore 
been subjected to considerable pressure by folding. For this 
reason it is impossible to get the exact thickness in any of the 
exposures visited, because of the repetition of beds by minor 
folding or thinning due to lateral compression, but the Mar¬ 
ccllus retains, in this area, an approximate thickness of 500 
feet. 

TOPOGRAPHIC EXPRESSION. MARCELLUS SERIES. 

The Marcellus shales are the most easily eroded series of 
rocks exposed in Greenbrier County. The low valleys on 
either side of the Beaver Lick-Coles Mountain area are largely 
formed in this series, as well as the flat laud around White 
Sulphur Springs. These bottoms are frequently covered by 
alluvial material. 

AREAL EXTENT. MARCELLUS SERIES. 

On Figure 13 the Marcellus Series is included under the 
Upper and Middle Devonian Rocks, but it can be seen in 
much greater detail and on a larger scale on Map II. This 
series is also confined to the east side of Greenbrier River, 
and to the Browns Mountain Anticline. It enters the county 
from the north on either side of this complex folded area and 
parallels this structural feature to the vicinity of White Sul¬ 
phur Springs where its outcrop broadens by minor folding 
and passes beneath the younger rocks. The Marcellus Series 
can be seen to good advantage at many points along its out¬ 
crop. Along the highway on cither side of Coles and Beaver 
Lick Mountains many opportunities are afforded to examine 
these rocks. 

CONTACTS, MARCELLUS SERIES. 

The upper contact of the Marcellus, as herein defined, 
with the overlying Genesee, has already been discussed under 
the description of the latter series. At the base the contact * 
is more pronounced, with the black, fissile, typical Marccllus 
shale resting upon a yellowish-gray or greenish sandstone or 



where this saudstone is absent, upon a yellowish to dark, sandy 
chert. The sandstone and chert are of Oriskany age, a faet 
that will be described in more detail under the description of 
the Oriskany Series. Although the contact at the base of the 
Marcellus is quite distinct there is no concrete evidence of an 
unconformity. 

FOSSIL LIFE, MARCELLUS SERIES. 

The Marcellus Series is, as a whole, sparingly fossiliferous. 
Aside from fossils occurring in the calcareous zones of the 
lower part and in the occasional brown shale at the top, the 
life forms are limited to a few species. Styliolina fissurella 
is the most common, with Liorhynchus limitare and a few 
other forms occasionally found. Since the fossil collections 
were made primarily for stratigraphic mapping, and as the 
Marcellus is generally followed with slight difficulty because 
of its lithologic character, few collections were made from this 
series. At the top of the series the brown shales interfinger 
with the black shales and two collections from this portion of 
the Middle Devonian show typical Hamilton forms. In the 
lower part, lenticular black limestones carry a mixed Marcel¬ 
lus and Onondaga fauna. 

CORRELATION, MARCELLUS SERIES. 

In view of the foregoing discussion it is clear that the 
Middle Devonian of Greenbrier County is the equivalent of 
the Hamilton and Marcellus Series as described in other 
counties of the State. The upper part has a lithology that 
is in part similar to the Hamilton of other areas and contains 
some black shale of the character typical of the Marcellus. 
The lower portion carries a mixed Marcellus and Onondaga 
fauna, a relationship that is well recognized in the Allegheny 

DESCRIPTION OF MEMBERS, MARCELLUS SERIES. 

As described in the foregoing discussion, it is not feasible 
to subdivide the Middle Devonian in Greenbrier County. In 
the counties to the northeast it is possible to differentiate bc- 

‘See, Kindle. E. M„ Onondaga Fauna of the Allegheny Region. 
U. S. Geol. Sur.. Bull. 508; 1912; see also. Prosser. C. S., Kindle. E. M., 
and Swartz. C. K., The Middle Devonian Deposits of Maryland, Mary¬ 
land Geol. Sur.. 1913. 
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tween the various lithologic and paleontologic units as de¬ 
scribed by Price’ in Pocahontas County. While similar sub¬ 
divisions might be made in the northern part of Greenbrier 
Comity, they can not be carried the full length of the outcrop 
of the Middle Devonian. 

The Lower Selinsgrove (Onondaga) Limestone and Lower 
Selinsgrove Shale of White* are represented in Greenbrier 
County but as the limestone merges into typical Marcellus 
shale it can not always be recognized. 

ECONOMIC ASPECTS, MARCELLUS SERIES. 

The Marcelius Series weathers into a gray plastic clay 
soil which in itself is poor for cultivation, but is generally 
enriched by a wash from the adjoining hills, and locally by 
the presence of the Lower Selinsgrove (Onondaga) Limestone. 
The local limestones, while comparatively pure, arc too thin 
for commercial purposes, their greatest value being in addi¬ 
tion of lime to the soil in situ. 

The Marcelius shales have a comparatively high carbon 
content from which various petroleum products may be dis¬ 
tilled. No prospecting was done for oil shales in Greenbrier 
County, in the preparation of this report, but a sample was 
collected by the senior author from this series in Hardy County, 
and distilled in the Chemical Engineering laboratory at West 
Virginia University, which showed the presence of botli oil 
and gas in these shales. Their value for this purpose will need 
to have further investigation at some future date. These shales 
have frequently been prospected for coal but so far as known 
no coal has ever been found associated with them and it 
is likely that none will ever be found at this horizon in Green¬ 
brier County. 

LOWER DEVONIAN ROCKS. 

GENERAL STATEMENT. 

The Lower Devonian Rocks, composed of the Oriskany 
and Helderberg Series, are represented in Greenbrier County 
by limestones, sandstones, and chert, having a total thiclc- 
'Price, Paul H., Pocahontas Report. W. Va. Geol. Sur., pp. 221-230; 
1929. 

•White, I. C.. Report G-7. Sec. Geol. Sur. of Pa., pp. 79-81; 1883. 



ness of approximately 400 feet. A discussion of these beds 
will appear on succeeding pages. Figure 14 shows the dis¬ 
tribution of the Lower Devonian Rocks in the county, while 
on Map II the same information is shown in much greater 
detail and on a larger scale. 

ORISKANY SERIES. 

GENERAL ACCOUNT AND SECTION, ORISKANY SERIES. 

The Oriskany Series, which forms the upper subdivision 
of the Lower Devonian Rocks, is represented in Greenbrier 
County by a gray or brown, massive, coarse, fossiliferous 
sandstone at the base, by a gray and dark chert and a thin 
yellowish- or greenish-grav fossiliferous sandstone at the top. 
The sandstone at the base of the series generally contains in 
its upper part a bed of small quartz pebbles which resemble 
rice or wheat grains and this bed has often been referred to 
as the “Wheat Grain” Conglomerate. In some places this 
sandstone contains pockets of limonite (iron ore) with traces 
of manganese. The ore is apparently of secondary origin and 
is not everywhere present. 

The series has been divided into two members on the basis 
of their lithologic characteristics. The Huntersville Chert, 
first named and described in Pocahontas County, is the upper 
member and its outcrop in West Virginia is apparently con¬ 
fined to Pocahontas, Greenbrier, and part of Pendleton Coun¬ 
ties"*, its occurrence in the latter county being only recently dis¬ 
covered by Price. The lower member, the Ridgelcy Sand¬ 
stone, makes an excellent lithologic unit and has been traced 
south across the State from its type locality in Maryland. 
Although varying in thickness, its general character, both 
lithologic and faunal, is retained throughout its outcrop in 
West Virginia. The Shriver Chert, which is described as the 
basal member of the Oriskany in the Potomac region of West 
Virginia, was not recognized in Greenbrier County and its 
apparent absence will be discussed in more detail under “Cor- 
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relation, Oriskany Series” and “Correlation, Helderberg Series” 
on subsequent pages. The following generalized section of the 
Oriskany has been compiled for Greenbrier Count}': 


General Section of Oriskany Series for Greenbrier County. 



TOPOGRAPHIC EXPRESSION, ORISKANY SERIES. 

Due to its massive, eherty, and sandy character the 
Oriskany Series is generally found making a bold topography. 
Most of Bobs Ridge and Coles Mountain are covered with this 
series and the outcrop of the Oriskany makes bold shoulders 
or “knobs” paralleling Beaver Lick Mountain. 


On Figure 14, the outcrops of the Oriskany Scries are 
shown along with the underlying Helderberg Series, under 
the title Lower Devonian Rocks. On Map II the outcrops of 
this series arc shown in greater detail and on a larger scale. 
The best exposures for study of the Oriskany Series are to be 
found where Howard Creek cuts through Bobs Ridge and on 
Jericho Draft near Eckle School. 








FOSSIL LIFE, CATSKILL SERIES. 

The typical Catskill of Greenbrier County appears to be 
devoid of fossil fauna and the fossil flora are rare and poorly 
preserved. No fossil collections were made frbm this series in 
this county. 


CORRELATION, CATSKILL SERIES. 

It is evident from the foregoing discussion that the Cats¬ 
kill Series as found in Greenbrier County correlates, at least 
in part, with this same series in the other counties of this State 
where it has often been designated as Hampshire Formation 
by members of the U. S. Geological Survey. 

ECONOMIC ASPECTS, CATSKILL SERIES. 

From an economic standpoint the Catskill Series is of 
minor importance in Greenbrier County. The soils are gen¬ 
erally best suited to timber growth and its sandstones are, as a 
rule, not suitable for use as building stone. Its shales could 
possibly be used for making brick or tile but materials of this 
type are widely distributed and quite common in Greenbrier 
County. 


CHEMUNG SERIES. 

GENERAL ACCOUNT AND SECTION, CHEMUNG SERIES. 

The Chemung Series of the Upper Devonian, coming just 
below the Catskill Series and just above the Portage Series, 
comprises the largest single assemblage of beds in Green¬ 
brier County. It is composed of a mass of interbedded sand¬ 
stones ranging from flags to massive ledges, alternating with 
green, olive, and brown shales, and it attains a thickness of 
3,000 feet. The sandstones, which are greenish-gray to brown, 
fine-grained, and micaceous, very hard and compact, and often 
lenticular, occur throughout the series. 

Owing to the lithologic similarity throughout the Che¬ 
mung, attempts to subdivide it by physical appearance have 
been rather unsuccessful. The Hendricks Sandstone is ap¬ 
parently present in Greenbrier County and its presence just 





beneath the red shales of the Catskill provides a valuable field 
marker. This sandstone is designated as marking the top of 
the Chemung Series. Near the middle of the series the sand¬ 
stones beeome massive and sometimes contain conglomeratic 
beds. In the lower half of the series thin beds of limestone 
composed entirely of shells of marine animals are found and 
marine fauna and land flora are present at various horizons 
throughout the series. The following is a generalized section 
of this series in Greenbrier County: 

General Section, Chemung Series, Greenbrier County. 

Thickness. Total. 

Feet. Feet. 

1. Sandstone, Hendricks, grayish-brown, weathering 

white, flattened quartz pebbles and with occa¬ 
sional plant and marine fossils. 10- 50 50 

2. Shales, sandy, green to brown, with some sand¬ 

stones: ripple-marked beds common.200- 400 450 

3. Sandstone zone, with some shales, beds brown 

and iron-stained on weathering, frequently 

green on fresh exposure......100- 150 600 

4. Sbale zone, with some sandstones, gray and green. 

sandstones flaggy, shales sandy.800-1000 1600 

5. Sandstone zone, with some shales, sandstones 

generally thick-bedded, greenish- to reddish- 

brown, shales sandy, olive or gray.290- 400 2000 

6. Shales, alternating with sandstones, shales olive 

or gray, sandstones greenish-brown, thinner 

bedded toward base.600-1000 3000 


TOPOGRAPHIC EXPRESSION, CHEMUNG SERIES. 

In Greenbrier as well as the remaining West Virginia 
Counties to the northeast, the Chemung Series, where unaf¬ 
fected by superjacent rocks or structural disturbances, exhibits 
a topographic relief that is characteristic of this series. The 
usual topography is that of sharp, narrow ridges with a gen¬ 
eral profile like that of an inverted V, separated by normal 
V-shaped valleys. When steeply dipping, this series forms 
a row of knobs or ridges parallel to the mountains formed by 
the overlying rocks, as well as to the valleys formed by the un¬ 
derlying and less resistant Middle Devonian shales. (See 
Plate III). The Chemung Series can be followed across the 





State to the northeast, in Pocahontas, Randolph, Pendleton, 
Tucker, Mineral, Grant, Hardy, and Hampshire Counties where 
it forms these characteristic rows of sharp knobs and ridges. 

AREAL EXTENT, CHEMUNG SERIES. 

On Figure 13, page 298, the Chemung Series is outlined 
along with the remainder of the Upper and Middle Devonian 
Rocks, and comprises a larger areal extent than the Catskill, 
Portage, and Genesee Series combined. On Map II the outcrop 
of this series is shown in much greater detail and on a larger 
scale. The surface exposures of this series are limited to the 
eastern portion of the county and lie entirely east of the Green¬ 
brier River. Along Allegheny Mountain the Chemung Series is 
extensively exposed and forms the greater part of this moun¬ 
tain, the younger Catskill and Pocono Series being retained 
along the crest at occasional high points. The remaining and 
longest continuous single exposure lies east of the Greenbrier 
River throughout the entire length of the county and west of 
those mountains included in the Browns Mountain Anticline. 

CONTACTS, CHEMUNG SERIES. 

The contact of the Chemung with the overlying Catskill 
Series has already been discussed under the description of the 
latter series, page 299. At the base of the Chemung or at its 
contact with the Portage Series, the sedimentary record is 
not clear. There is, however, a rather noticeable change, both 
lithologic and faunal, between those beds which are typical 
Portage and those which are Chemung. The former series is 
predominantly shaly and generally sparing in fossils, with 
flaggy or platy sandstone members which weather into rectan¬ 
gular blocks. The latter series contains sandstones which are 
much more massive, and also contains mimerous marine hori¬ 
zons, with the guide fossil Spirifer disjunctus in profusion. 
As has been the policy of the West Virginia Geological Survey, 
the contact of these two series is therefore placed at the point 
where the flaggy and platy sandstone of the sparingly fossilif- 
erous Portage is succeeded by the more massive sandstones, 
and abundantly fossiliferous Chemung. Because of the varia¬ 
tion in the sandstones a decided break in the topography is 
often noted which is of great help in areal mapping. 
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FOSSIL LIFE, CHEMUNG SERIES. 

Throughout the limits of Greenbrier County the Chemung 
Series carries marine fossils in profusion and at several places 
fossil land plants were noted. Although no attempt was made 
to obtain a complete fossil record, numerous collections were 
made from this series. Lists of the fossils identified from these 
collections were made by the late Dr. John L. Tilton and Prof. 
Dana Wells and these lists are published in Chapter XIV. 
The guide fossil Spirifer disjunctus is probably the most con¬ 
spicuous and abundant form but Spirifer mesacostalis and 
Atrypa hystrix are quite common. 

CORRELATION, CHEMUNG SERIES. 

Prom the above discussion it is evident that the Chemung 
Series of Greenbrier County correlates with the same series 
in New York, Pennsylvania, and Maryland and it retains the 
same lithologic and faunal characteristics. This series has 
often been described along with the Portage and Genesee 
Series under the term Jennings Formation. 

DESCRIPTION OF MEMBERS, CHEMUNG SERIES. 

Hendricks Sandstone. 

The Hendricks Sandstone, comprising the upper member 
of the Chemung Series and marking the lower limit of the 
Catskill Series in Greenbrier County, was observed at several 
points throughout the area. It is generally grayish-brown 
to reddish-brown, massive, and contains numerous flattened 
quartz pebbles. It is frequently white on weathered surfaces, 
occasionally contains marine fossils along with fragments of 
plants and varies in thickness from 10 to 50 feet. 

As noted under “General Account and Section, Che¬ 
mung Series,” there is little upon which to base divisions of 
the Chemung Series. It appears probable that No. 3 of the 
General Section, page 301, may in general represent the Valley 
Head Sandstone and No. 5 of the same section may represent 
the Elkins Sandstone. Both of the sandstones mentioned were 
first named and described by Reger 3 . 




ECONOMIC ASPECTS, CHEMUNG SERIES. 

From an economic standpoint the Chemung Series is of 
minor importance. The sandstone members are generally too 
cross-bedded, or shaly and sometimes quartzitic to be used for 
building stone, while the shales are too sandy for brick or 
tile purposes. There is a possibility that some of the sand¬ 
stones from this series would be suitable for grindstones. 
Many of the flags of this series are suitable for flagstone walks, 
the demand for which is now on the ascendancy, the chief ob¬ 
jection being, of course, their distance to market. These sand¬ 
stone flags have been used rather extensively in roads, walls, 
culverts, walks, etc., by C. C. C. workers. 

The shales weather to a thin, yellow soil, quite poor in 
fertility, so that their use for agricultural purposes is not 
extensively followed. In the area of this report the outcrops 
of this series seem well adapted to timber growth. 

This series so far as known contains no minerals of value 
except in regions farther west, although its frequent pockets 
of iron pyrites have often caused it to be prospected for gold 
in mountain counties, with invariably disappointing results. 
To the west, southwest, and northwest, where it is deeply 
buried under younger rocks, there arc rich deposits of oil 
and gas in some of its coarser members. East of the Green¬ 
brier River there is no possibility of their presence, as these 
horizons appear at the surface. ‘West of the Greenbrier River 
the chances of obtaining oil or gas from this series arc very 
slight, as will be discussed in Chapter X under Petroleum 
and Natural Gas. 


PORTAGE SERIES. 

GENERAL ACCOUNT, PORTAGE SERIES. 

The Portage Series of the Upper Devonian, coming just 
below the Chemung and just above the Genesee, is composed 
of a succession of shales and sandstones, both of which are 
generally greenish-gray in color. The shales predominate but 
slightly, and are usually arenaceous. The sandstfones are 
rathei* compact, fine-grained, hard, and flaggy, and vary from 
2 to 6 inches in thickness. This series was found to contain 































































(Reger) at these localities.” 

In Pocahontas County, Paul H. Price has made a number 
of collections of fossils from the Pocono and as reported by 
him' 8 , these fossils were identified by Dr. John L. Tilton, who 
considered them to be Mississippian. In his discussion of some 
of the fossils, Tilton remarks on the “wonderfully Chemung- 
like fossil assemblages.” 

Several collections of Pocono fossils were made in Green¬ 
brier County in connection with the field work for this report 
and the fossils identified are listed in Chapter XIV. Although 
the fossils collected in Greenbrier County were not perfect 
nor complete specimens, they would have been unquestionably 
identified as Mississippian forms, if the Mississippian age of the 
entire Pocono Series had not been in doubt. 

As reported by Reger*”, a collection of Pocono plants was 
made by Reger, Price, and Dr. David White, 2.2 miles southwest 
of the highway bridge across the Greenbrier River at Ronce- 
vertc, on the south side of the river, at an elevation of 1800' B. 
The collection was turned over to Dr. White and so far as known 
to the writers, no identifications of the fossils in the collection 
have been made. 

CORRELATION, POCONO SERIES. 

The Pocono Series as defined in Greenbrier County is 
plainly of the same general age as the beds described under the 
same series in other counties of West Virginia as well as the ad¬ 
joining States of Maryland and Pennsylvania on the north, 
even though considerable change in conditions of deposition 
has taken place. Beds of the same apparent age, however, in 
southwestern Virginia and northeastern Tennessee have been 
described under such titles as Price Formation and Grainger. 
Reger 50 is of the opinion that the New Providence Group 
of Kentucky is of the same age as the Pocono, which was 
earlier pointed out by Butts in a discussion of the Mississippian 
Series of eastern 1 Kentucky. 

l829 “ Price . Pad H.. Pocahontas Report, W. Va. Geol. Sur.. pp. 379-383; 





DESCRIPTION OF MEMBERS, POCONO SERIES. 

In some parts of Greenbrier County a Jenticular sandstone 
is present immediately below the red Maccrady shales, that is 
regarded as marking the upper boundary of the Pocono Series. 
This sandstone is usually gray or brown in color, platy, and 
shaly, ranging in thickness from 0 to 66 feet as shown in the 
generalized section published on a preceding page. 

MERRIMAC COAL. 

In Greenbrier County, a lenticular coal was noted in the 
upper part of the Pocono that is believed to correlate with the 
Merrimac or “Big Seam” of Montgomery County, Virginia, 
where it has been mined on a commercial scale for several 
years. A great deal of time, energy, and money has been 
spent in prospecting this coal in Greenbrier County, with but 
little success. Although the occurrence of the seam is of great 
scientific interest, it does not appear to attain sufficient thick¬ 
ness, regularity, and purity in Greenbrier County to be of 
commercial value and further prospecting of this horizon 
should be discouraged. 

Near Hokes Mill in southern Greenbrier County and ad¬ 
joining parts of Monroe County, several coal test borings were 
drilled to test this coal aud the results were very disappoint¬ 
ing. The records of these borings (Nos. 16, 17, 18, and 19) 
are published in Chapter XI. The correlations shown in the 
records of these borings were determined by Mr. David B. 
Reger and it is noted that he recognized several beds such as 
“Squaw Sandstone,” “Lindside Sandstone,” and “Langhorne 
Coal.” Since no method has been found for definitely identify¬ 
ing these beds on the surface in Greenbrier County, the 
correlations of these beds are not carried into the other parts 
of the county. 

The following exposures of Merrimac Coal were noted in 
Greenbrier County: 

Coal Exposure—No. 603 on Map II. 

On west side of public road, 0.8 mile north of Hokes Mill; Mer- 
rimac Coal; elevation, 1640' B. 


Coal 






Reger" collected a sample (No. 636R) of coal near the 
above exposure and its chemical analysis is published under 
No. 503 in the Table of Coal Analyses at the end of Chapter XI. 

W. A. Napier Mine No. 1 (Abandoned)—No. 504 on Map II. 



Exposure—No. 506 












A sample (No. 98PH) was collected from No. 2 of the 
above section and its chemical analysis is published under 
No. 507 in the Table of Coal Analyses at the end of Chapter XL 

Floyd Childers Coal Prospect—No. 508 on Map II. 

Monroe County; near Greenbrier County line, 1.55 miles southeast 
ot Salem Church: land formerly known as "Williams Place"; A. Bell 
Hoke owns mineral rights; Merrlmac Coal; elevation, 2350' B. 

Ft. In. 

Coal, fallen shut, thickness reported. 1 6 

A sample (No. 102PII) was collected from the dump of 
the above prospect and its chemical analysis is published un¬ 
der No. 508 in the Table of Coal Analyses at the end of Chap¬ 
ter XI. 

A study of the analyses of the Merrimac Coal as published 
in the Table of Coal Analyses at the end of Chapter XI, to¬ 
gether with the detailed exposures and prospects herein ex¬ 
hibited, indicates that little hope of finding valuable coal in 
this horizon can be entertained in Greenbrier County. The 
coal is so irregular in occurrence, so impure and thin, and so 
disturbed by folding that it could hardly be seriously con¬ 
sidered as a commercial deposit and it is quite doubtful whether 
attempts to use it for local domestic purposes will ever bo 
successful. 

BROAD FORD SANDSTONE. 

The Broad Ford Sandstone, coming near the top of the 
Pocono, is one of the prominent members of this series in 
Greenbrier County and is well exposed for many miles along 
the Greenbrier River. The lateral streams that flow into the 
main river have cut deep V-shaped valleys through the Pocono 
Series and now offer many excellent exposures of the Broad 
Ford member. This sandstone was named by Reger' 2 from 
its exposure near the village of Broad Ford at the line be¬ 
tween Smyth and Tazewell Counties, Virginia. 

In Greenbrier County this division of the Pocono Series 
is largely a sandy deposit, being massive in the upper part, 
but often split into benches, with the lower part becoming 
quite shaly. It is generally reddish-brown to gray, micaceous 


“Ibid., pp. 520-525. 
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feruginous, and has an upper bench which weathers into large 
concentric boulders, a characteristic that is traceable across 
southern West Virginia. It usually contains several zones of 

marine fossils, but in the localities where collections were 
made the fossils were so badly weathered that complete identi¬ 
fications were not possible. The Broad Ford, as well as the 
greater part of the Pocono Series, decreases in thickness to 
the northwest, and hence has its best development in the 
central and southern portions of the county. Along the Chesa¬ 
peake and Ohio Railway, near the Greenbrier-Pocahontas 
County line, this sandstone is quite massive and forms steep 
precipitous cliffs west of the Greenbrier River. Its thickness, 
character, and stratigraphic position are shown in the Caldwell, 
Cold Knob—Hinkle Well, Spring Creek—North, and Spring— 
South Sections as published in Chapter V. 

Certain portions of the Board Ford Sandstone are suita¬ 
ble for building material and have been used for that purpose 
at several points in the county. The stone used in the con¬ 
struction of many of the Chesapeake and Ohio Railway bridges 
was quarried from this stratum. 

Id the general section which appears earlier in this chap¬ 
ter, a stage of variegated shales and flaggy sandstones is 
noted coming between the Broad Ford and Berea Sandstones. 
It is possible that this succession of beds should be included 
in the Broad Ford Sandstone. If this were done, however, some 
more inclusive term, such as Formation, would be necessary to 
properly designate it. 

BEREA SANDSTONE. 

In Greenbrier County, as in the counties to the north and 
south, the base of the Pocono Series is marked by a medium- 
to coarse-grained sandstone that is usually conglomeratic. This 
stratum has been termed the Berea Sandstone in the reports 
on adjoining counties, and that name is retained in this report. 

The Berea Sandstone or Berea Grit was first named by 
Newberry 58 from its occurrence near the town of Berea in 
northeastern Ohio, where it has been quarried extensively. 
The Mississippian age of the Berea in Ohio has not been ques- 

“Newberry, John S., Report of Progress In 1869, pt. 1, pp. 
and 29. Ohio Geol. Sur.; 1870. 
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tioned and if the Pocono of sontheastern West Virginia is 
Mississippian it is quite probable that its basal sandstone does 
correlate with the Berea of Ohio. 

The character, thickness, and stratigraphic position of 
the Berea Sandstone are shown in the Caldwell Section, pub¬ 
lished in Chapter V, in the generalized section in this Chap¬ 
ter, and its appearance is well illustrated on Plates XXIX, 
XXX, and XXXI. 

ECONOMIC ASPECTS, POCONO SERIES. 

Prom an economic standpoint the Pocono Series is of minor 
importance, there being no coals of minable thickness, and the 
sandstones producing a soil that is better fitted for timber 
growth than for cultivation. As noted under the description 
of that member, the Broad Ford Sandstone is, in some locali¬ 
ties, suitable for heavy masonry and has been used locally for 
that purpose. The shales are generally too sandy for brick 
or tile manufacture. Farther west in the State this series 
often holds large quantities of both oil and gas, the character 
of these strata being such as to make excellent reservoirs for 
their retention. In this county, however, there is little hope 
of finding either oil or gas in these rocks, as any of the lighter 
hydrocarbons that may have once existed in them has been 
permitted to escape, on account of their frequent exposure 
above drainage. A further discussion of oil and gas possi¬ 
bilities will be found in Chapter X. 




CHAPTER VIII. 


STRATIGRAPHY—DEVONIAN ROCKS. 


GENERAL STATEMENT. 

The rocks comprising the Devonian Period in Greenbrier 
County retain, in general, the same characteristics as found 
in New York and other northern Appalachian States, so that 
the generally accepted standard column of New York will 
be followed in this report. It is true that certain minor sub¬ 
divisions have disappeared, while other members have con¬ 
siderably decreased in thickness, but at the same time the 
general group relationship is evident throughout. In a recent 
paper, Chadwick 1 has proposed a new system of classification 
of the Devonian rocks in New York and Pennsylvania and 
offers a revision of the range of the various fossils. The field 
work and mapping were finished in Greenbrier County before 
the appearance of Chadwick’s paper. As a result the older 
classification of Devonian rocks is followed in this report with¬ 
out either rejecting or accepting Chadwick’s classification. 
The Devonian of Greenbrier County has the following succes¬ 
sion in descending order: 

Upper Devonian: (Hampshire and Jennings of U. S. Geological 
Surrey publications). 

Catskill Series (0400-). 

Chemung Series (2000-3000-). 

Hendricks Sandstone. 

Shales and sandstones. 

Portage Series (2030'±). 

Shales, with thin sandstones. 

Genesee Series (50-100'). 

Middle Devonian: (Romney of U. S. Geological Survey publica¬ 
tions). 

Hamilton and Marcellus Series (500'±). 

Shales, with thin limestones. 

'Chadwick. George Halcott, Faunal Differentiation In the 
Devonian. G. S. A. Bull., Vol. 46, No. 2, pp. 305-342; 1936. 


Upper 




Oriskany Series (80-90 ). 

Huntersville Chert. 

Ridgeley Sandstone. 

Helderberg Series (300-±). 

Becratt. 

New Scotland. 

Coeymans (?). 

Further comment on the nomenclature of this period will 
follow on succeeding pages under the description of the va¬ 
rious subdivisions. 

The Devonian of Greenbrier County will average approxi¬ 
mately 6,500 feet in thickness, and comprises almost half of the 
outcropping rock column. Its outcrop is limited to the 
eastern side of the county and almost entirely to the territory 
east of the Greenbrier River, the only exception being the 
Catskill which outcrops along this stream and occasionally 
west of it. Good exposures are usually available for mod 
portions of the section although much difficulty is encountered 
in measuring these beds as complete units at continuous ex¬ 
posures, because of the frequent folding and duplication of 
beds. Along Mays Draft, some 4.5 miles north of White Sul¬ 
phur Springs, a total of 6,000 feet of Devonian rocks was mea¬ 
sured starting at the base of the Pocono and extending down 
to the base of the Marcellus Series. The thickness was mea¬ 
sured by steel tape, using a Brunton clinometer, and correc¬ 
tions were made for the dip of the rocks. Ten dip readings 
were taken along the line of traverse, the rocks dipping to 
the northwest at an inclination of 20 to 50 degrees from the 
horizontal. 


UPPER DEVONIAN ROCKS. 

CATSKILL SERIES. 

GENERAL ACCOUNT, CATSKILL SERIES. 

The Catskill Series coming at the top of the Devonian 
and just beneath the Pocono Series, is composed of red shales 
interbedded with massive green or brown sandstones with 
occasional green and brown shales. The sandstones are very 
conglomeratic in some localities and east of Anthony Creek, 
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two massive conglomerates, each 30 to 40 feet thick, were 
noted in this series. The series reaches a maximum thickness 
of 400 feet near the Greenbrier-Pocahontas County line and 
thins away to zero thickness on Greenbrier Mountain. The 
Catskill was not noted along Howard Creek east of Caldwell, 
nor does it reappear south of this point. 

Throughout most of their outcrop the shales and sand¬ 
stones of the Catskill appear to be lenticular, changing from 
one to the other within narrow limits, so that definite corre¬ 
lation of individual beds for any distance is quite impractica- 


TOPOGRAPHIC EXPRESSION, CATSKILL SERIES. 

In Greenbrier County there are several resistant sand¬ 
stones in the Catskill Series and as a result the topographic 
expression of this series is very much like that developed on 
the overlying Pocono and underlying Chemung rocks. The 
Catskill rocks aid in forming Little Allegheny Ridge and 
Meadow Creek Mountain. 

AREAL EXTENT, CATSKILL SERIES. 

In areal extent the Catskill Series presents a narrow out¬ 
crop along and just east of the Greenbrier River, extending 
from the Pocahontas line southwestward to Greenbrier Moun¬ 
tain. The Catskill is present in only one other area, that be¬ 
ing a narrow outcrop on Little Allegheny Ridge and Meadow 
Creek Mountain in the northeastern part of the county. The 
outcrop of this series is delineated on Map H and the areal 
extent together with that of the other Upper and Middle De¬ 
vonian rocks is shown on Figure 13. 
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CONTACTS, CATSKILL SERIES. 

The contact of the Catskill Series with the overlying 
Pocono of the Mississippian has already been discussed under 
the description of the latter series, page 286. The contact at 
the base of this series where it rests on the Chemung has been 
the subject of much discussion. The generally accepted con¬ 
tact has been the dividing line between the red beds and the 
underlying green and brown fossiliferous sandstones and shales 
of the Chemung. At certain localities, however, red streaks 
are often found interlaminated with beds of Chemung char¬ 
acter, while olive and green shales with typical Chemung fos¬ 
sils have been noted well up in the red shales. It is the opinion 
of some authorities and particularly paleontologists, that the 
contact should be placed at the last recurrence of fossils re¬ 
gardless of the presence of red shales. If this plan were fol¬ 
lowed the areal mapping of this contact in many counties 
would prove to be a hopeless task. Dr. I. C. White often ex¬ 
pressed the opinion (oral expression) that the presence of ma¬ 
rine fossils in the basal portion of the red beds was due to 
the local existence of lagoons where conditions remained 
favorable to marine life. It is now believed by some geologists 
that the typical non-marine Catskill sediments of the east are 
contemporaneous with at least a portion of the marine sedi¬ 
ments of the Upper Devonian to the west. This interfingering 
effect of these marine and non-marine sediments is accounted 
for by a shifting strand line. 

In Greenbrier County the bottom contact of the Catskill 
is placed at the top of a persistent, massive, often conglomeratic 
sandstone that occurs near the base of the typical red shales 
and near the top of those beds that are characteristic of the 
Chemung. This sandstone, which is correlated with the Hen¬ 
dricks Sandstone of Reger and Price 2 , offers what is probably 
the most satisfactory boundary between these two series in 
Greenbrier County. Because this sandstone often contains 
fossils of Chemung age. it is placed in that series with the 
contact coming immediately above. 




Direction of Joints in the Pickaway Limestone. 
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There appears to be little or no connection between the 
Pickaway joints and the structural features developed during 
the Appalachian Revolution. As shown on Figure 11 and in 
more detail on Map II, the regional structural trend, in Green¬ 
brier County, is north 25 to 30 degrees east, while the average 
strike of the joints is about north 40 to 45 degrees east. As 
mentioned above, the Pickaway joints are, so far as known, 
confined to a single ledge. 

Regional isopack maps drawn by R. C. Tucker, on the 
Greenbrier Series, and on the Mauch Chunk Series show that 
the iso-thickness lines extend in the same direction as do the 
Pickaway joints. It is believed that these iso-thickness lines 
indicate the direction of the Mississippian shore-line and that 
there probably was some connection between the direction 
of the shore-line and the Pickaway joints. 

A possible explanation of the Pickaway joints is that 
they represent tension fractures resulting from differential 
subsidence of the sedimentary basin of Greenbrier time and 
that their alignment was controlled by the direction of this 
differential subsidence. This condition may have been re¬ 
peated several times but in the case of the Pickaway ledge, 
the newly deposited material was of just the right character 
to form open fractures and before these fractures were ob¬ 
literated by wave action or the deposition of more lime, they 
were filled with argillaceous and arenaceous material. 

Two more factors that may have played a part in the 
formation of these joints are as follows: (1) The subsidence 
may have been accompanied by earthquakes and after the 
stress was set up, the earthquakes may have started the frac¬ 
tures. (2) Once started the cracks may have been enlarged 
by drying as there are indications of shallow water condi¬ 
tions during deposition of this part of the Greenbrier Series. 

TAGGARD LIMESTONE. 

The Taggard Limestone, named by Reger 23 from its oc¬ 
currence on Taggard Branch, Monroe County, is present in 
Greenbrier County and retains the same general character 
as noted at its type locality, except that it was not considered 

"Reger, David B.. Mercer. Monroe, and Summers Report W Va 
Geol. Sur.. nn. 476-479: 1926 





advisable to separate it from its associated shales. In the 
Alta and Julia P. O. Sections, published in Chapter V, this 
limestone is recorded at 35 and 25 feet thick, yellowish-gray 
to red, shaly and somewhat oolitic. It is also shown in the 
Renick Special Section, page 273. 

From an economic standpoint the Taggard Limestone is 
of minor importance, being too impure and shaly for most j 
commercial uses. 

PATTON LIMESTONE. 

The Patton Limestone, named by Reger 28 , from its occur¬ 
rence near Patton, Monroe County, is represented in Green¬ 
brier County by a hard, blue limestone, containing occasional 
nodules of black chert. It is somewhat shaly and sandy at | 
the top and bottom but the middle portion is generally freer 
from impurities than most of the other members of the series. 

Its character, thickness, and stratigraphic position are shown 
in the General Section, on a preceding page of this chapter, 
and in the Alta, Julia P. 0., and Patton Sections published in 
Chapter V. 

The commercial possibilities of this bed are discussed 
and chemical analyses given in Chapter XII. Lists of fossils 
collected from this horizon are published in Chapter XTV. 

SINKS GROVE LIMESTONE. 

The Sinks Grove Limestone, coming just below the Patton 
Limestone, was first named by Reger 27 from its exposures in the 
vicinity of Sinks Grove, Monroe County. This same limestone 
is present in Greenbrier County although its development | 
is much less prominent than that at its type locality. It is 
possible that the member was often mistaken for the overlying i 
Patton Limestone or included with it, as at the majority of 
their exposures there is little evidence to distinguish them 
from one another. In general it is a massive, blue limestone, 1 
occasionally oolitic, and it may carry scattered nodules of 
black chert. Its thickness, character , and stratigraphic posi- , 
tion are shown in the Alta, Julia P. 0., and Patton Sections, )| 

"Ibid., pp. 480-483. 

"Ibid., pp. 484-487. 



as published in Chapter V and its possible commercial uses ate 
discussed in Chapter XII. Lists of fossils collected from this 
horizon are published in Chapter XIV. 

HILLSDALE LIMESTONE. 

The Hillsdale Limestone of Reger 28 , named from its oc¬ 
currence just east of Hillsdale, Monroe County, is represented 
in Greenbrier County by a grayish-blue to dark, hard, mas¬ 
sive limestone that usually contains numerous nodules of black 
ehert (Plate XXVI) which may weather to a gray color. It 
contains marine fossils that are scanty in the chert but they 
are abundant in the limestone matrix. In many places the 
Hillsdale contains many silicifled fossil corals (Lithostrotion 
canadense) which are now scattered over the Maccrady out¬ 
crops where the limestone has been dissolved away. 

The thickness, character, and stratigraphic position of 
the Hillsdale Limestone are shown in the Alta, Caldwell, Horse¬ 
shoe Bend School, Julia P. 0., Patton, and Spring Creek Sec¬ 
tions as published in Chapter V. The commercial possibili¬ 
ties of the member are discussed in Chapter XII, and in Chap¬ 
ter XIV there is a rather full discussion of the fossils found 
in this bed. 

ECONOMIC ASPECTS, GREENBRIER SERIES. 

The best agricultural soil of the county is found along 
the outcrops of the Greenbrier Series, and as a result its en¬ 
tire exposures are cleared and cultivated. In this respect the 
limestone belts offer quite a contrast to the almost totally un¬ 
cleared Pocono outcrops. In some localities, however, where 
the topography is too steep to retain a tillable soil, its use is 
limited to grazing but in regions where the surface is com¬ 
paratively level, no better farming lands can be found any¬ 
where. 

The reck from this series is used as material for road 
macadam, railroad ballast, agricultural lime, and for chemi¬ 
cal uses. In Chapter XH, under the subject of “Limestone,” 
will be found a further discussion of these economic features. 


“Ibid., pp. 487-490. 



MACCRADY SERIES. 

GENERAL ACCOUNT, MACCRADY SERIES. 

The Maccrad.v Series, comprising those beds between the 
Greenbrier Series and the Pocono Series, is a distinct and 
well-defined stratigraphic division in the area of this report. 
This assemblage of rocks was originally named by Campbell-' 1 
the “Pulaski Shale” from its exposure in the county of that 
name in Virginia, but as this title had been earlier applied 
to an Ordovician formation in New York, Stose 30 gave it the 
name “Maccrady Formation” from its exposure in Smyth 
County, Virginia. Since it has been the policy of the West 
Virginia Survey to avoid as far as practicable the term 
“Formation” in the application of names to major subdivisions, 
Reger 31 has substituted the term Series for that of Formation, 
and the same usage will be followed in this report. 

The Maccrady Series at its outcrops in Greenbrier County 
consists of deep-red shale and weakly bedded sandstone. Its 
thickness is quite variable, being thickest in the southeast 
part of its outcrop and thinnest in the north and northwest. 
It is estimated as 250 feet thick in the Caldwell Section and it 
appears to be about 60 feet thick near the Pocahontas County 
line. Other thicknesses between these extremes arc shown 
in the Alta, Cold Knob—Hinkle Well, Horseshoe Bend School, 
Spring Creek—South, and Spring Creek—North Sections, as 
published in Chapter V. 

TOPOGRAPHIC EXPRESSION, MACCRADY SERIES. 

As with its stratigraphic position, the topography de¬ 
veloped on the Maccrady outcrops is intermediate between 
that developed on the outcrops of the Greenbrier and on those 
of the Pocono, being more rugged than the former and less 
rugged than the latter. Being largely composed of shales 
that yield easily to weathering the Maccrady is usually marked 
by low smooth slopes. 

»M. R. Campbell, Geol. Soc. Am., Bull., Vol. V. pp. 171. 178; 1894. 

”G. W. Stose, Geology of the Salt and Gypsum Deposits of South¬ 
western Virginia, Bull. 530, U. S. Geol. Sur„ pp. 232-255; 1913. 

"David B. Reger, Mercer, Monroe, and Summers Report, W. Va. 
Geol. Sur., pp. 492-493; 1926. 




AREAL EXTENT, MACCRADY SERIES. 

Figure 12, page 285, shows the outcrop of the Maccrady 
and Pocono Series and on Map II the extent of the Maccradv 
outcrop is shown in more detail and on a larger scale. The best 
development of this series in Greenbrier County is in the 
vicinity of Ronceverte and Caldwell. 

CONTACTS, MACCRADY SERIES. 

The upper contact of the Maccrady Series with that of 
the Greenbrier Series has been discussed on a preceding page 
under the discussion of the contacts of the latter series, where 
it was pointed out that a disconformity of considerable mag¬ 
nitude exists. The length of time represented by this dis¬ 
conformity can not be determined until the age of the Mac¬ 
crady is finally settled. 

The contact of the Maccrady and Pocono Series appears 
to be conformable in Greenbrier County although the change 
from massive sandstone to weakly bedded red shales is usually 
abrupt. 

FOSSIL LIFE, MACCRADY SERIES. 

The Maccrady Series is not fossiliferous in Greenbrier 
County. In adjoining areas and in Virginia it is reported 
that the upper part of the Maccrady is fossiliferous and the 
lower part non-fossiliferous, but Butts 82 has pointed out the 
desirability of separating these fossiliferous beds from the 
non-fossiliferous beds. In Greenbrier County, as discussed 
by Tilton in Chapter XIV, there are a few beds at the base 
of the Greenbrier Series that might be classified as Maccradv 
if one were to ignore the fossil evidence. The fact that these 
beds become more numerous and attain a greater total thick¬ 
ness toward the south is considered as added proof of the 
transgressive overlap of post-Maccrady beds. 

CORRELATION, MACCRADY SERIES. 

In view of the preceding comment, the proper correlation 
of the Maccrady Series with its equivalent in other States 
remains uncertain. Since the Maccrady as herein described 






is not fossiliferous, its age can be determined only by de¬ 
termining the bed above and below it. As pointed out above, 
the series is marked by a disconformity at the top so that the 
age of the overlying beds serves only as the youngest limit 
of the age of the Maccrady. At its base the Maccrady appears 
to be conformable with the Pocono and some of the outcrops 
suggest that the relationship between the two series may be 
that of different conditions of sedimentation. In other words, 
beds that are Maccrady in one area might be the age equiva¬ 
lents of beds in other areas that are Pocono. 

Stose 33 , in the report where he first names the Maccrady, 
says that it probably represents the lower part of the Mauch 
Chunk of Pennsylvania, but this idea can not be accepted as 
the Mauch Chunk Series is now known to belong above the 
Greenbrier Series while the Maccrady belongs below. 

ECONOMIC ASPECTS, MACCRADY SERIES. 

In Greenbrier County, the Maccrady Series has been of 
value only as a maker of agricultural soils, for which purpose 
it is admirably adapted, since not only its shales but also its 
sandstones readily disintegrate. Along the Holston River near 
its type locality in Smyth County, Virginia, some of the 
soft beds of this series are saturated or wholly replaced by 
valuable deposits of gypsum and rock salt which are now be¬ 
ing mined extensively as described by Stose’*. There is no evi¬ 
dence that such deposits are present in Greenbrier County. 

It is quite possible that some of the red and purple shales 
could be used for the manufacture of building brick or tile, 
since they are usually free from calcareous or organic matter 
and are quite plastic at some localities. Owing to their in¬ 
cluded iron they should burn to a rich red color. 







POCONO SERIES. 


GENERAL ACCOUNT AND SECTION, POCONO SERIES. 

The Pocono Series, belonging just beneath the Macerady 
and above the CatskilJ, where the latter is present, is consid¬ 
ered the basal major subdivision of the Mississippian in Green¬ 
brier County as well as in all the counties of the State and in 
Maryland, Pennsylvania, and portions of other States farther 
west and south. The series was named by Lesley 35 in 1877, 
its previous designation having been the “Vespertine” or “No. 
X” of Rogers, both of which were gradually abandoned as 
lacking a geographic association. In 1877 also it was de¬ 
scribed as Pocono by Stevenson, Ashburner, and Platt in other 
publications in evident agreement with Lesley’s nomenclature. 

As exposed in Greenbrier County, the Pocono consists of 
coarse, reddish-brown, micaceous sandstone, often cross-bedded 
and conglomeratic, with brown, bluish-gray, and occasional 
red or green sandy shales, together with some impure and 
lenticular coals. Marine and plant fossils occur at various 
horizons throughout the series. 

The following generalized section illustrates the occur¬ 
rence of this series in Greenbrier County: 

General Section of the Pocono Series for Greenbrier County. 

Thickness. Total. 









TOPOGRAPHIC EXPRESSION, POCONO SERIES. 

Containing several resistant sandstones, the Pocono is 
now found capping many of the ridges in Greenbrier County. 
This series invariably produces a rough and rugged topography 
and such areas are generally uncleared, and are commonly 
referred to as “brush country.” Along the eastern border of 
the county the basal Pocono sandstones are found capping 
much of Allegheny Mountain, Little Allegheny Ridge, and 
Meadow Creek Mountain. Just east of the Greenbrier River 
rocks of the same series are found capping White Roek Moun¬ 
tain, Kates Mountain, Greenbrier Mountain, and Peach Orchard 
Ridge. The Greenbrier River is entrenched in the Pocono 
rocks for much of its length in Greenbrier County. 

AREAL EXTENT, POCONO SERIES. 

On Figure 12 may be seen the general extent of Pocono 
and Maccrady rocks and on Map II the outcrop is outlined in 
much greater detail and on a larger scale. 









CONTACTS, POCONO 


The upper contact of the Pocono Series with the Maccrady 
Series was discussed on a preceding page in connection with 
the latter series, where it was pointed out that the contact 
appears to be conformable. The bottom contact of the Pocono 
is easily found in the northern part of the county where the 
red Catskill shales are present but its conformable oiv uncon- 
formable nature is not easily determined. In the southern 
part of the county the Pocono rests upon the Chemung, the 
Catskill being absent, and in many places the exact location 
of the contact is difficult to determine. If the Catskill is 
actually cut out by erosion, as conditions near Caldwell sug¬ 
gest, the contact is, of course, disconformable but such a rela¬ 
tionship is not proved because the exact age of the conglomer¬ 
ates at Caldwell could not be definitely established despite 
the fact that many fossil collections were made. 

FOSSIL LIFE, POCONO SERIES. 

The following quotation from Reger” sets the stage for a 
discussion of both the fossil life and correlation of the Pocono: 














As indicated in the above quotation, the fossil life of the 
Pocono has not received the study it deserves in West Virginia 
and in the surrounding States. Chadwick 37 has recently pub- 
























lished several papers that are in part or entirely on the Po- 
cono of northern Pennsylvania. The sum total of his work, 
however, is that in that area the age of the “Pocono” not only 
varies but it is of Devonian age. Based on fossil plant evi¬ 
dence, David White 38 considers the Poeono to be Mississippian 
all the way from “East Mauch Chunk, on the slope of the 
Pocono Mountains, (in Pennsylvania) southward along the 
east side of the Appalachian Trough as far as Tennessee . . . ” 
Although Chadwick 38 says that he accepts White’s thesis 
without question, save the use of the name Poeono, he implies 
that White should check the geologic range of his fossils. In 
the same paper Chadwick* 0 also points out that I. C. White 41 
reports that there is no Pocono in Pocono Mountain or in Po¬ 
cono Township or in fact in the whole Pocono plateau, except 
topping a few peaks and that the thesis and map of Norman 
Spenser Wagner 43 fully confirms I. C. White’s discovery that 
the “Pocono” does not exist on the Pocono plateau. In the 
same paper Chadwick also states that in Payette County, 
Pennsylvania, the Pocono beds are Canadaway. David White 48 
states that Reger 44 and Girty 43 have proved the Mississippian 
age of the Pocono in the Broadtop basin. Pa., but Chadwick 40 
says that his “reading of Doctor Girty’s interpretations has 
not been so unqualified.” Along the same line it is interest¬ 
ing to note that Reger 47 reports: 
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chert nodules were noted in the lower part of this member. 
Its thickness, character, and stratigraphic position are shown 
in the Acme Limestone Quarry, Alta, Julia Post-Office, and 
Renick Sections as published in Chapter V and lists of fossils 
collected from this horizon are published in Chapter XIV. Its 
economic possibilities will be considered in Chapter XII. 

Within the Pickaway member there is one ledge, near the 
top, that is characteristically jointed 8 * normal to the bed¬ 
ding-plane. The thickness of the ledge affected by the joints 
is usually between 3 and 8 feet but at the Acme Limestone 
Quarry the jointed ledge was observed to be 15 feet thick 
(Plate XXII). No similar joints were found in beds above 
or below this particular ledge. The following special section 
shows the succession of beds above and below the jointed bed: 

Renick Special Section. 

Falling Springs District; begins 1 mile southwest ot Renick P. O. 
and measured along the road to Spring Creek; arrangement in de¬ 
scending stratigraphic order. 

Thickness. Total. 

Limestone, Union, oolitic, fossillterous. 10+ 10 

Limestone, yellowish-gray, weathers banded ribbon 

effect ............ IE 25 

Limestone, dark-gray, granular, calclte streaks, part 
oolitic, large fossils, lower part maroon and sili¬ 
ceous .. 30 55 

Limestone, greenish-yellow, weathers ) 

white, argillaceous.10' 

Limestone, dark-blue, weathers yel- I 

low, characteristic joints. 5 (Pickaway ... 50 106 

Limestone, yellowish-blue to dark- 

blue. Impure .35 J 

Limestone, red and greenish-yellow.. S') 

Limestone, greenish-blue. 2 I 

Limestone, gray-blue, granular, sill- fTaggard . 20 125 

ceous. very hard.15 I 

Concealed to creek.......... 

In many places the impure limestone, noted in the above 
section immediately over the jointed ledge, grades into a cal¬ 
careous shale. 


*m, however, these partings a: 














The joints are filled with an impure calcareous cement 
that disintegrates more easily than does the limestone proper 
and as a result, weathering gives the ledge a conspicuous and 
distinctive appearance (see Plates XXIH, XXI V, and XXV). 
The unweathered rock will break across the joints almost as 
easily as along them so that it was possible to chip away most 
of the rock on either side of one ot the joints, leaving a piece 
of rock that was about 60 per cent, joint filling. Chemical 
tests show that the sample has the following composition: 



•Calculated from the oxides. 100.00 

By comparing the above analysis with analyses of samples 
taken from the entire ledge (as published in Chapter XU), 
it is seen that the material filling the joints is largely clay and 
quartz minerals that were probably added after the bed was 
deposited. It is therefore believed that the joints or tension 
fractures were in existence prior to the deposition of the next 
younger bed and that these open joints were filled with 
mud and sand during the deposition of the younger bed. 
Such conditions would suggest drying or mud-cracking as 
the cause of the tension joints but the joints do not have the 
polygonal pattern characteristic of mud-cracks (compare 
Plate XXl with Plate XXIV). 

Individual joints are rarely over 10 feet long and are 
neither perfectly straight nor exactly parallel. One of the 
remarkable things about these joints, however, is the con¬ 
stancy of their average direction over a distance of some 30 
miles along their outcrop. Figure 11 shows a number of 
locations at which the direction of the Pickaway joints was 
measured and the following table gives the data for these 
localities: 











to state definitely that such an unconformity exists. The Hin¬ 
ton Group is composed of approximately 70 per cent, shale, 25 
per cent, sandstone, and 5 per cent, (or less) limestone. 

The upper half of the Hinton Group is composed of shales 
and thin sandstones. The shales are predominantly red or 
.variegated and some beds may be calcareous, while the sand¬ 
stones are usually greenish-gray, thin-bedded and shaly. In 
the general vicinity of Kieffer, two or more thin, very impure 
coals were noted in this part of the Hinton Group. 

AVIS LIMESTONE. 

The Avis Limestone of Reger”, formerly termed the Hinton 
Limestone by Krebs 7 , is one of the most persistent and easily 
recognized members within the Hinton Group in Greenbrier 
County. It is usually steel gray in color although the top 
may be stained yellow on weathering. The limestone is some¬ 
times divided into two benches, being separated by a thin 
bed of calcareous shale. Its character, thickness, and strati¬ 
graphic position are shown in the Kieffer, Roach Run, Alder- 
son, and Cold Knob—Hinkle Well Sections, published in Chap- 

This limestone has been quarried along the Midland Trail 
just east of Little Clear Creek and its possibilities as a quarry 
rock together with chemical analvses are discussed in Chap¬ 
ter XII. 

Between the Avis Limestone and the Stony Gap Sand¬ 
stone there are from 300 to 500 feet of red or variegated 
shales, interbedded with greenish-gray or red sandstones. 
Some of the beds are strongly calcareous and locally they may 
grade into limestones. 

STONY GAP SANDSTONE. 

The Stony Gap Sandstone of Reger”, or Hinton of Steven¬ 
son, is present in Greenbrier County and forms the basal 
member of the Hinton Group. This sandstone was recognized 


•Ibid., pp. 347-351. 

'C. E. Krebs, Raleigh County and Western Portions of Mercer and 
Summers Counties Report. W. Va. Geol. Sur.. pp. 75. 76, and SS; 1916. 

-""1 Summers Report, W. Va. 






many years ago as an important key rock and was called the 
Hinton Sandstone by Dr. John J. Stevenson from its exposure 
near Hinton, Summers County, but apparently little recogni¬ 
tion was given it. Later Campbell 0 , applied the term “Hinton 
Formation” to a major group of rocks in the New River Val¬ 
ley, and its usage has become so well fixed in the geologic liters-, 
ture of West Virginia that it appears unwise to return to the 
earlier application, which would possibly lead to confusion. 
Reger has accordingly renamed this horizon the Stony Gap 
Sandstone from its occurrence at the village of that name in 
Mercer County, where it is well exposed. At its type locality 
it is described as being a light-gray or white, massive, coarse, 
and extremely hard and quartzitic ledge, varying in thickness 
from 35 to 85 feet. 

In Greenbrier County this sandstone retains its same 
general character, being a gray to white, medium-grained, mas¬ 
sive, hard, and quartzitic sandstone, but attaining no thickness 
greater than 50 feet. Its position can be noted in the mea¬ 
sured sections containing the Mauch Chunk Series and located 
in detail from Map II as it forms the basal member of the 
Hinton Group which is thereon delineated. 

So far as known no use has been made of this stratum for 
any purpose, but owing to its resistant character, its purity, 
and its pleasing appearance, it should be suitable for building 
stone and other local uses. 

DESCRIPTION OF MEMBERS, BLUEFIELD GROUP. 

The Bluefield Group is the largest subdivision of the 
Mauch Chunk Series and in Greenbrier County it is com¬ 
posed of 60 to 65 per cent, shale, 30 per cent, sandstone, and 
5 to 10 per cent, limestone. In appearance the upper two- 
thirds of this group is quite similar to the upper groups of 
the Mauch Chunk but the bottom third is intermediate in 
appearance between the rest of the Mauch Chunk and the 
underlying Greenbrier Series. On ordinary hillside exposures 
it is sometimes difficult to tell where the Mauch Chunk-Green- 
brier contact belongs. 

"M. R. Campbell, Pocahontas Folio, No. 26, U. S. Geol. Sur.; 1896. 
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The upper 550 to 600 feet of the Bluefield Group is com¬ 
posed of shales and sandstones. The shales are mostly red 
but some green or brown beds were noted Many of the beds 
are calcareous and some may locally grade into limestone. 
The sandstones are greenish-gray or reddish-brown, usually 
thin-bedded, shaly, and fine-grained. 

DROOP SANDSTONE. 

The Droop Sandstone was named by Reger' 0 from its 
occurrence on Droop Mountain, Pocahontas County. In Green¬ 
brier County this sandstone is usually grayish-brown, massive, 
medium-grained, and hard. It is frequently cross-bedded and 
ripple-marked and sometimes carries carbonized plants. Its 
thickness, character, and stratigraphic position are noted : n 
the Alum Run, Alta, Alderson, Butler Mountain, Hawver 
School—East, Cold Knob—Hinkle Well, and Richlands—Two 
Miles North Sections, published in Chapter V. In thickness 
this sandstone exceeds all other sandstones in the Mauch 
Chunk, frequently attaining a thickness in excess of 60 feet. 

Due to the fact that it is much more resistant than the 
beds immediately above and below it, the Droop Sandstone is 
often found capping the ridges. Under such conditions, 
weathering often removes much of the iron in the sandstone, 
leaving a nearly pure silica sand that appears to have the 
properties of a glass-sand. In some localities the Droop Sand¬ 
stone is strongly cemented with secondary silica and appears 
to be durable enough for road material. So far as known this 
sandstone has not been quarried in Greenbrier County for 
either purpose. 

TALCOTT AND ADA SHALES. 

A shale bed that is believed to represent both the Talcott 
and Ada Shales of Reger" was noted in the Renick Valley 
Section. A yellow to olive-green sandy shale 55 feet thick 
was noted immediately under the sandstone last described. 
Elsewhere these beds were not identified. 

“Reger, David B„ Mercer, Monroe, and Summers Report. W. Va. 
Geol. Sur„ pp. 415-118; 1926. 

"Ibid., pp. 418-426. 





REYNOLDS LIMESTONE 
The Reynolds Limestone, of Reger 13 , 
eurrence in Monroe County near Reynold: 
blue to yellowish-blue limestone, 15 to 40 
brier County. It is very fossiliferous and 1 
fied in collections from this horizon are p 
XIV. Its thickness, character, and stratii 
shown in the Alta, Blue Sulphur Spring 


Sections, publi 







Hawver School—East, Hawver School—West, Richlands—Two 
Miles North, and Renick Sections, as published in Chapter V. 

A discussion of the commercial possibilities of the Glenray 
Limestone is published in Chapter XII and lists of fossils col¬ 
lected from this horizon are published in Chapter XIV. 

LILLYDALE SHALE. 

The Lillydale Shale of Reger 1 * is represented in Greenbrier 
County by a dark to greenish-gray, concretionary, micaceous 
shale that is usually somewhat carbonaceous. This somewhat 
fossiliferous bed is believed to be the same as the “Pencil 
Cave ’ of the oil well drillers of central and northern West 
Virginia. Its thickness, character, and stratigraphic position 
are noted in the Alta, Alderson, Butler Mountain, Briery Knob, 
Renick, Renick Valley, Richlands—Two Miles North, Savan¬ 
nah School, and Unus Sections as published in Chapter V. 
Lists of fossils collected from this shale are published in Chap¬ 
ter XIV. 

A shaly lenticular sandstone that may correspond to the 
Edray Sandstone of Reger 17 , was noted in the Briery Knob, 
Renick, Richlands—Northwest, and Richlands—Two Miles 
North Sections, as published in Chapter V. In general it is a 
thin, poorly defined stratum in Greenbrier County. 

ECONOMIC ASPECTS, MAUCH CHUNK SERIES 

Prom an economic standpoint the Mauch Chunk Series 
does not have much to offer which can be readily exploited. 
The coals are all too thin and impure for even local domestic 
use. So far as known it contains no precious ore or metals. 
The shales could be used for the manufacture of brick and 
tile, but owing to an almost universal occurrence of this ma¬ 
terial, the demand would be limited to local use. The lime¬ 
stone of this series is of little value except as a soil maker as 
compared to the underlying Greenbrier Series. The soil from 
this series seems best adapted for timber growth and grazing 
land. One sandstone, the Droop, offers a good prospect as a 
glass-sand. 

“Ibid., pp. 437-443. 

"'Ibid., pp. 443-445. 




GREENBRIER SERIES. 

GENERAL ACCOUNT AND SECTION, GREENBRIER SERIES. 


The Greenbrier Series, comprising the middle portion of 
the Mississippian and coming directly under the Mauch Chunk 
Series and immediately over the Maccrady Series, is com¬ 
posed almost entirely of limestone rocks. The name was de¬ 
rived, apparently, from the Greenbrier River, along which its 
best and greatest exposures occur, but by whom the title was 
first applied is not known. It is possible the name “Maxville” 
of Andrews 18 is entitled to priority, but like many other in¬ 
stances, the term Greenbrier has become so fixed in the litera¬ 
ture of this and adjoining States that it seems unwise to 
supplant it by the Ohio title. Furthermore this formation in 
the latter State represents only a small portion of the series 
at its type locality in West Virginia, and no definite corre¬ 
lation between the two has been made. 

The base of this series in West Virginia has been quite 
definitely established as resting upon the Maccrady red and 
purple shales in the southern counties; and on the Pocono 
sandstones, which offer a still greater contrast, in northern 
West Virginia where the former shaly beds have disappeared. 

The Greenbrier Series in the area under discussion has a 
thickness that varies from approximately 475 to 750 feet, with 
a rapid thinning to the northeastward. Its maximum thick¬ 
ness here offers a contrast to its much greater thickness in 
adjoining counties to the south where Reger 18 has been able 
to trace many of the minor subdivisions over considerable 
areas and has given them suitable titles. These subdivisions 
while somewhat attenuated have been recognized in Green¬ 
brier County and will be retained, so far as applicable, in 
this report. The subdivisions have been based mainly on lith¬ 
ologic characteristics. 

The following general section was prepared from several 
measured sections and local notes and indicates the character 
of the series in the area of this report: 

"E. b. Andrews, Ohio Geol. Sur., Report Progress, 1869, pp. 80, 84; 
1870. 

"David B. Reger. Mercer, Monroe, and Summers Report, W. Va. 
Geol. Sur., pp. 449-451; 1926. 





General Section of the Greenbrier Series for Greenbrier 
County, West Virginia. 

Thickness. Total. 

Feet. Feet. 

Limestone, Alderson, dark-gray, sandy, with 
crystalline streaks; very hard, occasionally 
oolitic, with numerous fossils, bryozoa (Archi¬ 
medes), brachiopods, crlnoids. (especially 
Pterotocrinus), corals, and a few pelecypods 50 to 150 150 

Shale, Greenville, brown to dark, lissile, cal¬ 
careous. lenticular, with marine fossils; 


abundant Chonetes, fish tooth..’. 10 to 0 150 

Limestone, Union, gray to dark, weathering 
white, hard, shaly at top; oolitic in part; 
contains profuse marine fossils: Pentremites, 

Archimedes, gastropods, bryozoa. 200 to 150 300 

Limestone, Pickaway, dark. hard, brittle, with 
occasional red streaks, but with only sparing 

marine fossils. 50 to 135 435 

Limestone, Taggard, gray, oolitic, fosslliterous, 

associated with red shale. 10 to 35 470 

Limestone, Patton, somewhat shaly at top. but 
hard, pure, and weathering gray at base; 
usually contains 5 to 10 feet of light-gray 
oolite; marine fossils; occasional nodules of 


black chert. 150 to 90 560 

Limestone, Sinks Grove, blue, hard, siliceous, 
weathering yellow at top and gray at base; 
often contains nodules of black chert; also 
contains marine fossils, brachiopods, bryozoa, 

crinoids, and gastropods. 40 to 90 650 

Limestone, Hillsdale (St. Louis age as corre¬ 
lated In Kentucky), grayish-blue, hard, mas¬ 
sive; profuse marine fossils including Litho- 
strotion canadense (basaltiforme), L. prolif- 



TOPOGRAPHIC EXPRESSION, GREENBRIER SERIES. 

In Greenbrier County there is a large area in whieh 
the outcropping rocks are limestones of the Greenbrier Series. 
In much of this area, a typical “karst” topography has been 
developed that is characterized by the presence of numerous 
sink-holes, a relatively low relief, and the general absence of 
an interconnecting valley system. This relatively low relief 
developed on the rocks of the Greenbrier Series is believed 
to be due in part to the absence of valley cutting and in part 
to the development of an intermediate erosion surface. Most 
of the streams crossing the Greenbrier outcrop have estab- 











lished subterranean courses, which accounts for the apparent 
absence of valley cutting in the area. 

Where outliers of basal Mauch Chunk remain, the under¬ 
lying limestones have been protected from chemical erosion 
and as a result these outliers are usually found capping a 
ridge or knob. The effect of Mauch Chunk outliers is well 
illustrated by Falling Spring Mountain and Weaver Knob. 

AREAL EXTENT, GREENBRIER SERIES. 

The areal extent of the Greenbrier Series in Greenbrier 
County can be seen at a glance on Figure 10, while Map II 
shows the outcrops in much greater detail. The entire thick¬ 
ness of the limestone rocks is exposed along U. S. Routes 219 
and 60, where they may be studied in detail. 






CONTACTS, GREENBRIER SERIES. 

The contact of the Greenbrier and Mauch Chunk Series 
is conformable as discussed on a foregoing page under the 
description of the latter series. 

At the base of the Greenbrier the contact with the 
Maccrady is much more marked and it is clear that an un¬ 
conformity exists. Below the lowest massive limestone bed, 
there often occurs a calcareous shale that appears to be re¬ 
worked Maccrady material. This shale may laterally grade 
into impure limestone that carries St. Louis fossils as de¬ 
scribed by the late Professor Tilton in Chapter XIV. Appar¬ 
ently there are no beds of Spergen (Salem) or Warsaw age 
in Greenbrier County. 

FOSSIL LIFE, GREENBRIER SERIES. 

In Greenbrier County this series is more or less fossilifer- 
ous throughout. A large number of collections were made 
and these have been identified by Professors Dana Wells and 
John L. Tilton. Lists of the fossils identified from each col¬ 
lection are published in Chapter XIV. 

CORRELATION, GREENBRIER LIMESTONE. 

The Greenbrier Series was mapped in this county using 
the same unit boundaries that were used in the Survey Re¬ 
port on Mercer, Monroe, and Summers Counties to the south 
and in the Pocahontas County Report to the north. As mapped 
the series starts at the top with the Alderson Limestone and 
extends down to, and includes, the lowest massive limestone 
bed of the Hillsdale member. 

During the course of the field work a number of fossil 
collections were made with special reference to the Green- 
brier-Maccrady contact. Subsequent to the completion of 
the field work on this part of Greenbrier County, detailed 
study of the fossils in these collections by the late Professor 
John L. Tilton indicates that 5 to 40 feet of calcareous shale 
that had been mapped as Maccrady belongs in the Green¬ 
brier Series. The paleontologic evidence involved is presented, 
in more detail, in Chapter XIV. It is hardly necessary to 
point out that the inclusion of such a small thickness qf beds 
in the Greenbrier Series does not materially affect the areal 
extent of the series as shown on Map II. 





ALDERSON LIMESTONE. 

The Alderson Limestone was named by Reger' 0 from its 
occurrence in the vicinity of Alderson, Monroe County, where 
it is described as a dark-gray calcareous formation, weather¬ 
ing to an earthy yellow color, with a thickness which varies 
from 75 to 325 feet, and having an abundance of marine fossils. 
Attention is called to the variation in bedding at its type 
locality, there being some zones which are highly siliceous 
and which make a hard and durable limestone, and others 
which are fairly pure and crystalline, while still others are 
shaly and readily disintegrate. In Greenbrier County, some¬ 
what the same character is retained except in a lesser degree. 
This member represents the succession of beds coming be¬ 
tween the dark Lillydale Shale of the Mauch Chunk Series 
and the underlying Greenville Shale. In the general section 
at the beginning of this chapter it is shown as being dark- 
gray and sandy, with crystalline streaks, very hard, and con¬ 
taining numerous marine fossils, the most conspicuous of which 
are Pentremites which weather out in great abundance and 
which are locally called “petrified hickory nuts.” 

The thickness, character, and stratigraphic position of 
the Alderson Limestone are shown in the Alta, Alum Run, 
Acme Limestone Quarry, Alderson, Blaker Mills, Butler Moun¬ 
tain, Briery Knob, Hawver School—East, Renick, Renick Val¬ 
ley, Richlands—Northwest, Savannah School, and Unus Sec¬ 
tions, published in Chapter V. Lists of fossils collected from 
this member are published in Chapter XIV and the use of 
this member as a quarry rock is discussed in Chapter XII. 

GREENVILLE SHALE. 

The Greenville Shale, named by Reger 21 from its occur¬ 
rence near Greenville, Monroe County, where it is a black, 
fissile, and carbonaceous deposit, belonging, when present, 
between the Alderson and Union Limestones, and being quite 
lenticular and containing marine fossils, is present in Green- 

“David B. Reger. Mercer. Monroe, and Summers Report. W. Va. 




brier County. This shale is brown to dark green, fissile, and 
calcareous, containing numerous marine fossils, and an occa¬ 
sional shark tooth. Its thickness, character, and stratigraphic 
position are shown in the Acme Limestone Quarry, Alta, Briery 
Knob, and Richlands—Northwest Sections. Fossils collected 
from this horizon are listed in Chapter XIV. 

UNION LIMESTONE. 

The Union Limestone, belonging just under the Greenville 
Shale, is probably the most important and persistent mem¬ 
ber of the Greenbrier Series in Greenbrier County. It was 
named by Reger 22 from its occurrence at Union, Monroe 
County, where it is a gray, hard limestone weathering white, 
and being often crystalline, usually pure, frequently having 
an oolitic structure and containing numerous marine fossils, 
its thickness varying from 100 to 275 feet. In Greenbrier 
County the same general character is retained, its nature be¬ 
ing that of a gray to dark, hard limestone, which weathers 
white, is shaly at the top, and usually oolitic. Marine fossils 
are scattered throughout but so retained in the matrix that 
collections are not readily made. 

The thickness, character, and stratigraphic position of 
the Union Limestone are shown in the Acme Limestone Quarry, 
Alta, Butler Mountain, Renick, Renick Valley, Richlands— 
Northwest, and Julia Post-Office Sections, as published in 
Chapter V and lists of fossils collected from this member are 
published in Chapter XIV. This member is a source of lime 
for chemical use, agricultural lime, and road material and its 
use for these purposes will be discussed in Chapter XII. 

PICKAWAY LIMESTONE. 

The Pickaway Limestone, named by Reger 23 from its oc¬ 
currence in Monroe County, near Pickaway, and described as 
a very dark, hard, and sandy deposit immediately below the 
Union Limestone, varying in thickness from 175 to 400 feet, 
is present in Greenbrier County. It is usually blue to yellow 
in color, shaly at the top and massive at the base. Occasionally 

“Ibid., pp. 467-472. 

“Ibid., pp. 473-476. 
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lations be largely based on the lithologic characteristics of the 
different beds and quite naturally the boundaries of these 
lithologic units may not correspond to the boundaries of pale- 
ontologic units in other areas. In some areas where 
the Mississippian has been divided into paleontologic units, 
its total thickness is measured in hundreds of feet and its 
units in tens of feet, whereas, in West Virginia the Mississip- 
pian may be measured in thousands of feet and its units may 
be hundreds of feet thick. 

Mr. R. C. Tucker has recently compiled a chart showing 
the range of the fossils thus far reported from the Mississip- 
pian rocks of West Virginia, and this chart shows that very 
few of the fossils are confined to a single bed or even to a 
small group of beds. As a result the writers believe that it 
would be unwise to attempt to name interstate age equivalents 
in any but the most general terms. 

It is clear that all of the Mississippian beds above the St. 
Louis Limestone as described by Weller' in Illinois, are rep¬ 
resented in Greenbrier County and that the equivalent of the 
St. Louis Limestone is the basal member of the Greenbrier 
Series, as herein described. The upper limit of St. Louis 
beds or the limits of the equivalent of the St. Genevieve Lime¬ 
stone or even the limits of the Chester Group can not be stated 
with any degree of accuracy. It may be said, however, that 
there is no evidence to support the somewhat prevalent idea 
that the base of the Mauch Chunk Series corresponds roughly 
to the base of the Chester Group of Illinois. There is some 
evidence that both the lower beds of the Mauch Chunk Series 
and the upper part of the Greenbrier Series are of Chester 
age. 

The Maccrady Series in this area is apparently non-fos- 
siliferous, and its exact age in Greenbrier County is not known. 
Lithologically it resembles both the Mauch Chunk of upper 
Mississippian age and the Catskill of upper Devonian age. 

The Pocono Series has always been considered Mississip¬ 
pian by the West Virginia Geological Survey, but it must be 
admitted that there is little to prove the age of the series in 

'Weller. Stuart, The Mississippian Brachiopoda of the 
Valley Basin, 111. St. Geol. Sur„ 1914. 
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Greenbrier County. Professor Wells states that the fossils 
collected from the Pocono of Greenbrier County suggest its 
Mississippian age, but unfortunately the specimens are not 
complete enough to permit an unqualified statement. 

MAUCH CHUNK SERIES. 

GENERAL ACCOUNT AND SECTION, MAUCH CHUNK SERIES. 

The Mauch Chunk Series, the upper division of the Mis- 
sissipian, underlies the Pottsville Series of the Pennsylvanian. 
Its greatest thickness is along the Greenbrier-Summers County 
line where the series is approximately 2,800 feet thick. The least 
thickness of the series at the outcrop is at the Greenbrier- 
Pocahontas County line where it is approximately 1,900 feet 
thick. It is probable that a well drilled near the county line on 
North Fork of Cherry River would not find more than 1,400 
feet of Mauch Chunk rocks and one drilled at Russellville 
would probably not find over 1,000 feet in this series. From 
the foregoing figures it is seen that the Mauch Chunk Series 
thins to the northwest at a very rapid rate. This thinning is 
a combination of a loss of thickness of individual beds and a 
loss of some of the Bluestone beds at the Pottsville-Mauch 
Chunk disconformity. 

The rocks of the Mauch Chunk Series are composed of 
shales, sandstones, limestones, and a few impure coals. The 
proportion of one type of rock to another varies rapidly from 
place to place. Rocks of nearly every color common to sedi¬ 
mentary rocks may be found in this series but deep red or 
greenish-gray rocks are predominant. 

The following general section illustrates the nature of 
the Mauch Chunk stratigraphic column in Greenbrier County: 
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General Section of the Mauch Chunk Series 
Greenbrier County. 
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usually resolves itself into a series of haphazardly arranged 
ridges, each of which is capped by a hard sandstone and as a 
result has a more or less flat crest. From the edges of these 
crests the descent is usually abrupt until another durable 
sandstone interrupts the steep slope and forms a shelf. The 
same succession of steep, shaly slopes and sandstone benches 
may be repeated several times until the deep valley floor : .s 
reached. These valleys are usually narrow because of the 
apparently youthful cycle of the major streams, and raggedly 
V-shaped because of the benching of the hillsides. 


AREAL EXTENT, MAUCH CHUNK SERIES. 

Figure 9 shows at a glance the outcrop of this series in 
Greenbrier County, while on Map II the same outcrops are 
delineated in much greater detail. By this figure and map 
it is evident that approximately 25 per cent, of the surface 
rocks of the county are of the Mauch Chunk Series. A fur¬ 
ther examination of Figure 9 and Map II reveals that this 
series is limited to the portion of the county west of the Green¬ 
brier River and comprising all that area west of the main 
Greenbrier Limestone belt with the exception of the areas 
covered by the Pottsvillc Series as seen on Figure 8 and the 
area of older rocks along the Williamsburg Anticline. 



















































CONTACTS, MAUCH CHUNK SERIES. 

The contact of the Mauch Chunk Series with the over- 
lying Pottsville Series and the unconformity that exists be¬ 
tween them have been discussed under the description of the 
latter series. At the base of the Mauch Chunk Series there 
is not the marked contrast with the underlying Greenbrier 
Limestone Series as there is with the overlying Pottsville, but 
the contact is one of gradual change rather than an abrupt 
break. Considering the two series as a whole there is a large 
difference, the Mauch Chunk consisting mainly of red shales 
and sandstones with occasional thin streaks of coal and with 
the basal portion carrying comparatively thin limestones and 
shales, while the Greenbrier Series is made up almost entirely 
of massive limestones. At the contact, however, the two series 
blend together lithologically as well as paleontologically. 

FOSSIL LIFE, MAUCH CHUNK SERIES. 

In the Mauch Chunk Series the fossils have changed ma¬ 
terially from that at its type locality of reptile tracks and 
vertebrate remains, to a fauna composed almost entirely of 
marine shells with an occasional fish tooth, along with a variety 
of fossil plants. The fossils are distributed throughout the 
series but increase in number toward the base. No attempt 
was made to get a complete assemblage from this series, but 
collections were made at exposures where the fossils were well 
weathered out. These collections were studied by Professor 
Dana Wells and their identification will be found in Chapter 
XIV under the heading Notes on Paleontology. Several loose 
specimens of Stigmaria were collected but none of these ap¬ 
pears under this heading. The collections from this series 
were made primarily from the Avis, Reynolds, and Glcnray 
members. 


CORRELATION, MAUCH CHUNK SERIES. 

The Mauch Chunk Series of this report is the representa¬ 
tive of the Mauch Chunk of Pennsylvania, (No. XI of the 
earlier Rogers’ classification), except that in that State certain 
calcareous beds are included in the Mauch Chunk that appear 
to be the equivalent of the part of the Greenbrier Series of 





West Virginia. To the southwest the Mauch Chunk correlates, 
in part, with the Pennington Shale of Virginia but apparently 
the Pennington includes nothing below the Stony Gap Sand¬ 
stone and therefore does not include the Bluefield Group which 
is almost half of the Mauch Chunk in this county. 

Reger 2 has made a very detailed study of the Mauch Chunk 
Series in Mercer, Monroe, and Summers Counties and in the 
report cited in the foot-note he described and named a large 
number of individual beds. In planning the field work for 
the report on Greenbrier County, it was deemed inadvisable 
to attempt the detailed work that would make the correlation 
of all individual beds possible. As a result, only the group 
boundaries and a few of the more prominent and continuous 
members are noted in measured sections in Chapter V and in 
the description of the series in this Chapter. 

DESCRIPTION OF MEMBERS, BLUESTONE GROUP. 

The lithologic characteristics of individual beds of the 
Bluestone Group vary rapidly from one place to another so 
that detailed correlation without almost continuous exposures 
is very difficult. It is quite clear, however, that from south¬ 
east to northwest successively older horizons are in contact 
with the basal beds of the Pottsville Series. 

A coal seam, or more properly, a coaly shale, was noted 
in this group, that may represent the Hunt Coal of Reger 5 . 
One foot of coaly shale, occurring about 80 feet below the base 
of the Pottsville, was noted on the south end of Little Sewell 
Moimtain and on Big Clear Creek Mountain; what appears to 
be the same bed was noted 30 feet below the base of the Potts¬ 
ville. The elevation of these coal exposures as well as the suc¬ 
cession of beds above and below them may be seen in the Little 
Sewell Mountain—South End, and the Big Clear Creek Moun¬ 
tain Sections, published in Chapter V. 

In the general vicinity of Rockcliff and Kieffer there are 
several exposures of a coaly shale that belongs about 100 feet 
above the Princeton Conglomerate. This coaly shale may be the 




equivalent of the Pipestem Coal of Reger*. The bed is never 
more than a few inches thick and is of no economic value. 

Approximately 90 per cent, of the group is shale. Most 
of the shales are deep red in color but a few beds are green, 
yellow, brown, or dark gray. Some of the shales are calcar¬ 
eous. The sandstone making up the remaining 10 per cent, 
of the group is usually green, fine-grained, thin-bedded and 


DESCRIPTION OF MEMBERS, PRINCETON GROUP. 

PRINCETON SANDSTONE. 

The Princeton Sandstone, or Princeton Conglomerate of 
Campbell 5 , is a prominent marker in many parts of Green¬ 
brier County. On each of the two forks of Cherry River in 
the northern part of the county it is the most prominent bed 
of the exposed Mauch Chunk. In that region, as in most 
places, it is strongly cemented with limonite and carries the 
characteristic large pebbles. The sand and pebbles are us¬ 
ually very poorly sorted and this characteristic, when used 
with some caution, makes it possible to distinguish this sand¬ 
stone from any other in the region. Near Kieffer the Prince¬ 
ton is almost entirely composed of pebbles. About one mile 
west of Rupert characteristic drift boulders from this bed 
may be observed along the Midland Trail. 

The character and stratigraphic position of the Princeton 
Sandstone are shown in the Goddard Mountain, Sims Station, 
Little Sewell Mountain—West Side, Little Sewell Mountain- 
South End, Cherry Low Place, Little Rocky Run, Kieffer, 
Roach Run, Cold Knob—Hinkle Well, Briery Knob, and Al- 
derson Sections, published in Chapter V, and its outcrop :s 
delineated on Map H. 

DESCRIPTION OF MEMBERS, HINTON GROUP. 

In Greenbrier County there is some evidence of a loss of 
some of the upper beds of the Hinton Group, by a disconformity. 
The lithology of the various upper beds is so similar, however, 
that without additional detailed field work it would be unwise 

*Ibld., pp. 323-324. 

“Campbell, M. R„ Pocahontas Folio, No. 26, U. S. Geol. Sur., 1896. 





CHAPTER VII. 


STRATIGRAPHY—MISSISSIPPIAN 
ROCKS. 


GENERAL STATEMENT. 

The rocks of the Mississippian Period outcrop in a broad 
band, trending in a northeast-southwest direction across the 
center of Greenbrier County. In descending order these rocks 
are subdivided as follows: 


Mauch Chunk Series: 

Bluestone Group. 

Princeton Conglomerate.. 

Hinton Group. 

Bluefleld Group. 

Greenbrier Series. 

Maccrady Series. 

Pocono Series. 



Tots 


.2235 


4355 


The above minimum-maximuni thicknesses only apply to 
the outcropping rocks. It is reasonably certain that a well 
drilled in the northern or extreme western part of the county 
would find thicknesses that are less than the minimum figures 
given above. The description of the groups now follows in 
descending stratigraphic order. 


CORRELATION, MISSISSIPPIAN PERIOD. 


In view of the present available information along with 
conflicting opinions as to the relative ages of different groups, 
a proper and satisfactory correlation of the lithologic units of 
the Mississippian, with their equivalents in other areas, will 
not be obtained until each is studied in its entirety. If one is 
to compile a geologic and economic report on a large area 
within a reasonable length of time, it is necessary that corre- 
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uarney Lioai L.ana uo. rrospect wo. A'ZOX —Wo. 3Y8 on Map U. 

On the north side of Joe Knob. 1.05 miles southeast of mouth of 
Smokehouse Branch: Little Fire Creek Coal?; elevation. 3384' L. 

Ft. In. 

Coal and bone (slate roof). O' 1” 

Coal ... 1 2 

Slate .-. 0 1V4 

Coal . 0 214 

Coal and slate. 0 314 

Coal (slate floor). 1 o . 2 1014 

The stratigraphic position of the Little Fire Creek Coal 
is shown in the records of Borings Nos. 51 and 11. 

PINEVILLE SANDSTONE. 

The Pineville Sandstone of Hennen 5 *, named from its oc¬ 
currence near the town of Pineville, Wyoming County, is a 
prominent sandstone over much of the region of its outcrop. 
It is generally massive, grayish-white, coarse-grained, with a 
variable thickness and occasionally its position in the column 
is occupied by shale. Its thickness and stratigraphic position 
are shown in the Little Clear Creek, Sims Station, and Big 
Clear Creek Mountain Sections and in the records of Borings 
Nos. 5A, 5B, 5G, 6,11, 13, and 14. 

NO. 9 POCAHONTAS COAL. 

The No. 9 Pocahontas Coal of White 50 and Hennen 00 , be¬ 
longing immediately below the sandstone last described was 
not observed at outcrop but was noted in the records of Bor¬ 
ings Nos. 5B, 5C, 51, 11, and 14. It is generally only a few 
inches thick and as it occurs only a few feet above the No. 8 
Pocahontas Coal, it can be distinguished from No. 8 only if 
both coals are present. 

NO. 8 POCAHONTAS COAL. 

The No. 8 Pocahontas Coal of White 01 and Hennen 0 - is the 
basal member of the New River Group as classified in the Gen- 

“Hennen, Ray V., Wyoming-McDowell Report. W. Va. Geol. Sur„ 
pp. 211-12; 1915. 

“White, I. C„ Vol. 11(A), W. Va. Geol. Sur.. pp. 102 and 177, 1908. 

“Hennen. Ray V., Wyoming-McDowell Report. W. Va. Geol. Sur., 
pp. 212-213. 1915. 
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at the top of the Pocahontas Group, was noted at various 
points in Greenbrier County. In general, it is hard, medium- 
grained, usually micaceous, bluish-gray to brown, with a thick¬ 
ness ranging between 10 and 40 feet. It is not usually well 
exposed at outcrop and as a result it is difficult in many places 
to separate the New River and Pocahontas Groups. In the 
general vicinity of Duo the Flattop Mountain Sandstone ap¬ 
parently coalesces with the Pierpont Sandstone, cutting out 
the beds that normally occur between the two sandstones. The 
character and stratigraphic position of the Flattop Mountain 
Sandstone are exhibited in the Sims Station Section and in the 
records of Borings Nos. 5B, 6, 11, 12, 13, and 14. The top of 
this sandstone is generally 400 to 450 feet below the Sewell 
Coal. 


RIFT SHALE", No. 7 POCAHONTAS COAL", PIERPONT SAND¬ 
STONE", ROYAL SHALE*, No. 6 POCAHONTAS COAL”. 

In Greenbrier County and the adjoining parts of Nicholas 
and Fayette Counties, that part of the Pottsville Series be¬ 
tween the base of the Flattop Mountain Sandstone and the 
top of the Eckman Sandstone often carries three coal beds 
and may contain as many as five or more. In some places the 
number of seams depends upon whether a succession of coal, 
shale, and coal, is a single bed with a parting, or two coals 
with an intervening shale member. It was observed that at 
different places first one and then the other of these coals may 
show the best section. The exact correlation of these seams, 
over any considerable area, is very difficult and in some cases 
the correlations are little more than a guess. The correlation 
of the zone, however, can be established with a reasonable 


References to the type localities of the above beds are: 
“Hennen, Ray V., Wyoming-McDowell Report, W. Va. Geol. Sur., 
p. 217, 1915. 


"White, X. C., Vol. 11(A), W. Va. Geol. Sur., pp. 102-4, 1908; and 
Hennen, Ray V., Wyoming-McDowell Report, W. Va. Geol. Sur., pp. 
217-18, 1915. 

“Hennen. Ibid., pp. 218-19. 

“Krebs, C. E., Raleigh Report, W. Va. Geol. Sur., pp. 366-7, 1916. 
"White, I. C„ Vol. 11(A), W. Va. Geol. Sur., pp. 103-4, 1908; and 
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Numerous measured sections, the results of chemical analyses, 
and an estimate of the available tonnage are published in 
Chapter XI. The stratigraphic position of the No. 6 Poca¬ 
hontas Coal is shown in the Little Clear Creek, Sims Station, 
Little Sewell Mountain—West Side and South End, Big Clear 
Creek Mountain, and Sims Mountain—North End Sections, 
and in the records of Borings Nos. 5C, 6, 11, 12, 13, 14, and 15. 
Figure 21 shows the probable minable area of the No. 6 Poca¬ 
hontas Coal and its outcrop is outlined in blue on Map II. 

The chemical analyses of the No. 6 Pocahontas seam show 
it to be an excellent fuel. The volatile matter is low, the ash 
content is very low, the fusion point of the ash is high, and the 
B. T. U. is high; all of which are highly desirable qualities 
for a domestic fuel. This seam is destined to play a more 
and more important role in the production of coal in Green¬ 
brier County. 

The type was set up on Chapter XI (Commercial Coal) 
before the Chapter on Stratigraphy of the Pottsville was 
written. Due to an oversight, one of the coal exposures of 
No. 6 Pocahontas Coal marked on Map II was omitted from 
that Chapter and as a result it is necessary to include a record 
of the exposure here: 

Coal Exposure No. 414A on Map II. 

Meadow Bluff District; on public road, on Sims Mountain. 0.4 mile 
southwest of Sims School and 1.4 miles east-southeast of Sims (R. R. 
Station): No. 6 Pocahontas Coal; elevation. 3000' B. 

Coal blossom, thickness undetermined. 

ECKMAN SANDSTONE. 

The Eckman Sandstone of Hcnneir 1 , named from its oc¬ 
currence at the town of Eckman, McDowell County, is a len¬ 
ticular, brown to gray, sandstone in Greenbrier County. The 
bed has no distinguishing characteristics and as a result it 
was rarely identified in measured sections or cores. Its thick¬ 
ness and stratigraphic position are shown in the General 
Section and in the records of Borings Nos. 5A and 11. 
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On the east side of Mill Creek, 2.6 miles southeast of Charmco and 
1.89 miles north of Rupert; No. 4 Pocahontas Coal; elevation, 2939’ X* 
Ft In. 


Coal (sandstone roof). 0' 2” 

Fire clay . 3 6 

Coal . 0 6 

Bone ... 0 1 

Coal (Are clay floor). 1 U . 


Gauley Coal Land Co. Coal Prospect 604—No. 476 on Map II. 


On the east side of Mill Creek, 2.35 
and 1.9 miles northwest of Rupert; No. 4 
2907' L. 

Coal (sandstone roof). 0' 

Sandstone . 4 

Coal . 0 

Coal (lire clay floor). 2 


miles southeast of Charmco 
I Pocahontas Coal; elevation, 

Ft In. 

0 

5 

6 . 8 0 


Gauley Coal Land Co. Coal Prospect 600A—No. 476 on Map II. 

On south end of Big Clear Creek Mountain, 2.35 miles southeast of 

Charmco and 1.6 miles northwest of Rupert; No. 4 Pocahontas Coal; 
elevation, 2907' L. 

Ft In. 

Coal and elate. 1 4 

Coal Exposure No. 477 on Map II is published in connec¬ 
tion with the Big Clear Creek Mountain Section in Chapter V. 

Gauley Coal Land Co. Coal Prospect 600—No. 478 on Map II. 

On west side of Big Clear Creek, 1.45 miles north of Rupert; No. 4 
Pocahontas Coal; elevation, 3050' L. 

Ft In. 

Coal and bone.... 2 7 

Gauley Coal Land Co. Coal Prospect No. A409— 

No. 479 on Map n. 

On the north side of Little Clear Creek Mountain, 0.6 mile south of 
mouth of Old Field Branch; No. 4 Pocahontas Coal?; elevation, 3376' L. 

Ft In. 

Coal (slate roof).. 2’ 3" 

Slate .. 2 6 


Coal . 
Slate . 
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The No. 3 Pocahontas Coal of Latlirop and White”, named 
for its occurrence at Pocahontas, Virginia, was observed at 
numerous points in southwestern Greenbrier County. Prom a 
stratigraphic standpoint, it is believed to be the lowest minable 
coal bed in the territory of this report. This seam has been 
mined for local use at a few points, but at present (1936), 
none of these mines are in regular operation. Many measure¬ 
ments of No. 3 Pocahontas Coal, results of analyses, and an 
estimate of the available tonnage, are published in Chapter 
XI. The character and stratigraphic position of this seam 
are shown in the Goddard Mountain, Little Sewell Mountain— 
West Side, Little Sewell Mountain—South End, Sims Station, 
Big Clear Creek Mountain, and Little Clear Creek Sections pub¬ 
lished in Chapter V, and in the records of Borings Nos. 13, 14, 
and 15, published in Chapter XI. Figure 23 shows the 
probable minable area of No. 3 Pocahontas Coal and the posi¬ 
tion of the horizon of the seam on Map II is easily found by 
reference to the green structure contours and to the table of 
intervals published in Chapter IV. 

LOWER POCAHONTAS SANDSTONE. 

The Lower Pocahontas Sandstone of Hennen 77 , is thick- 
bedded, medium-grained, and lenticular in Greenbrier County. 
Its character and stratigraphic position are shown in the Gen¬ 
eral Section and in the records of Borings Nos. 11. 13, and 14. 

NO. 2 "A” POCAHONTAS COAL. 

The No. 2 “A” Pocahontas Coal of Hennen 75 , was not ob¬ 
served at outcrop but was tentatively identified in the records 
of Borings Nos. 11 and 14, where it is only a few inches thick. 


’“Lathrop, W. A., "The Virginias,” p. 97, June, 1884; and White, I. C., 
Bull. 65. U. S. Geol. Sur.. pp. 203-4. 1891; Vol. II. W. Va. Geol. Sur.. pp. 
689-690. 1903; and Vol. 1HA). W. Va. Geol. Sur., pp. 103-104, 190S. 

"Hennen, Ray V.. Wyomlng-McDowell Report. W. Va. Geol. Sur.. 



Prom an economic standpoint, the Pottsville Series is the 
most important subdivision of the exposed rock column of 
Greenbrier County. It contains five minable coal seams and 
at least three other seams show a minable section in certain 
parts of the county. These are, in descending order, the Sewell, 
Little Raleigh, Beckley, Fire Creek, No. 6 Pocahontas, and 
No. 3 Pocahontas. Of these, the Sewell Coal is by far the most 
important, although the No. 6 Pocahontas Coal is rapidly gain¬ 
ing in importance. 

Aside from the coal, however, the rocks of the Pottsville 
Series contain few materials of economic importance. Many 
of the sandstones are suitable for various types of masonry 
structures, but the lack of a near-by market limits their use 
for this purpose at the present time. Others show sufficient 
purity to be a source of silica sand suitable for the several uses 
to which such silica is adapted. The series contains no true 
fire clays of any consequence in this county. 
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The Hughes Perry Coal of White 23 , named from its occur¬ 
rence on the north side of Gauley River, just above the Hughes 
Perry bridge, 2.8 miles south of Summersville, Nicholas County, 
and believed by Hennen 2 * to represent the Iaeger Coal of 
White **, seldom reaches two feet in thickness in Greenbrier 
County. It is recorded in the Quinwood Section as two feet 
thick, but impure, and in the records of Borings Nos. 5E, 7, 
8, and 10 ad being less than one foot six inches thick. It be¬ 
longs 275 to 300 feet above the Sewell Coal. 

Middle iaeger sandstone. 

The Middle Iaeger Sandstone of Hennen 2 ", named from its 
occurrence at Iaeger, McDowell County, is a shaly lenticular 
sandstone in Greenbrier County. In its more massive phase, 
it is a gray to brown, medium- to coarse-grained sandstone, 
rarely over 30 feet in thickness. Its character and strati¬ 
graphic position are shown in the Quinwood Section and in 
the record of Borings Nos. 5E, 7, and 10. The bottom half 
of the usual 60-foot interval between the Hughes Ferry Coal 
and the Lower Iaeger Coal is occupied by a sandy shale. 


LOWER IAEGER COAL. 

The Lower Iaeger Coal of Hennen 27 , named from its occur¬ 
rence at Iaeger, McDowell County, is represented in Greenbrier 
County by an impure coal that varies in thickness with the 
amount of impurities included in the measurement. It is too 
thin, impure, and irregular to be classified as a minable seam. 
The following is one of the few observed exposures of this coal: 


Coal Blossom—No. 3 on Map H. 

On the Russellville-NutterviUe road, 1.3 miles east of Russellville; 
Lower Iaeger Coal; elevation, 2365' B. 

Ft. In. 

Coal, poorly exposed. 0 6 


“White. I. C., Vol. 11(A). W. Va. Geol. Sur., pp. 252-253. 1904. 
“Hennen, Ray V., Fayette Report, W. Va. Geol. Sur., p. 299. 1919. 
“White, I. C.. Vol. 11(A), W. Va. Geol. Sur.. pp. 251-252, 190S. 
“Hennen. Ray V.. Wyoming-McDowell Report. W. Va. Geol. Sur., 
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rcseuieu at vanuus pumus lurougnoiu me territory or tnis 
report. When present, the shale compensates for the varying 
thickness of the Harvey Sandstone, is dark-gray in color, 
somewhat sandy, and is frequently cut out by the Harvey 
Sandstone. Its character and stratigraphic position are shown 
in the Quinwood Section and in the records of Borings Nos. 
8, 9. and 10. 

CASTLE COAL. 

The Castle Coal of Hennen 32 , named from its occurrence 
near the town of Castle, Wyoming County, was identified at 
various points iu Greenbrier County. In general it appears 
to be a high quality of coal but is too thin for mining, rarely 
reaching two feet in thickness. In the Quinwood Section it is 
about 115 feet above the Sewell Coal, north of Anjean in Bor¬ 
ings Nos. 5E, 5L, and 5M, it is 100 to 120 feet above the Sewell 
Coal, and east of Duo, what appears to be the same coal is 
shown in the records of Borings Nos. 7, 8, 9, and 10 as 144 to 
167 feet above the Sewell Coal. As mentioned above, the Har¬ 
vey Sandstone occasionally cuts out this coal. 

GUYANDOT SANDSTONE. 

The Guyandot Sandstone of Campbell 33 , named for its 
occurrence in Wyoming County, is also noted in Greenbrier 
County, being massive, grayish-white and coarse-grained. It 
is somewhat lenticular, its interval sometimes being occupied 
by sandy shale. When present, it ranges in thickness from 
30 to 50 feet. Its position is noted in the Quinwood Section 
and in the records of Borings Nos. 5E, 5L, 5M, 7, 8, 9, and 10. 
As noted above, the Guyandot Sandstone is sometimes appar¬ 
ently coalesced with the Harvey Sandstone. 

SKELT SHALE. 

The Skelt Shale, of Reger 3 *, named from its occurrence 
near the village of Skelt, Webster County, was tentatively 
identified in the Quinwood Section where it is black and 6% 
feet thick. 


“Ibid., dp. 193-4. 
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The Lower Guyandot Sandstone of Hennen 37 , named from 
its occurrence near Wilmore, McDowell County, is a massive, 
coarse-grained, grayish-white sandstone in northern Greenbrier 
County but over much of Meadow Bluff District its position 
in the column is, in whole or in part, occupied by sandy shale. 
Its character and stratigraphic position are shown in the Duo 
Section and in the records of Borings Nos. 51, 6, and 8. 

On Fork Mountain, in the vicinity of the abandoned coal 
mines No. 224 and No. 225, this sandstone has, in places, appar¬ 
ently “cut out” or mashed out the Sewell Coal. In areas where 
this sandstone is thick it is advisable for coal companies to 
thoroughly prospect the' property before spending any large 
sums in opening mines. 

HARTRIDGE BLACK SHALE. 

The Hartridge Black Shale of Reger 38 , named from its oc¬ 
currence at the mining village of Hartridge, Randolph County, 
was observed at a number of localities in Greenbrier County. 
As a rule it is a dark to black, argillaceous, laminated deposit, 
with abundant plant fossils. Its stratigraphic position is 
shown in the Duo Section, in the records of Borings Nos. 6, 7, 
8. 9,10, and 11, and it is noted in connection with a number of 
the special sections of the Sewell Coal in Chapter XI. 

This shale is often rich in flora and fauna. Fossil Collec¬ 
tions Nos. 6, 13, 85, 142, 143, 145, 146, and 149 were collected 
from this horizon and in addition to the plant fossils, and 
Naiadites elongata, previously reported in this number, Price 
found fish remains. These are listed under Collection No. 146 
in Chapter XIV. 

SEWELL COAL. 

The Sewell Coal of White 30 , named from its occurrence on 
Sewell Mountain, Fayette County, is by far the most important 
member of the Pottsville present in Greenbrier County and 
lias long been mined extensively on a commercial scale. Tt 

“Ibid., pp. 175 and 196-7. 

“Reger. David B„ Barbour-Upshur-Western Randolph Report, w. 
Va. Geol. Sur., pp. 288-290; 1918. 
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writers observed literally hundreds of these boulders at the 
various mines near Quinwood, the Leckie mines near Anjean, 
the Raine mine near Duo, and at the Cleareo mine near Clearco. 
The air-line distance between the Clearco mine and the Leslie 
mine is approximately ten miles, thus any theory suggested to 
account for the occurrence of the boulders must permit wide¬ 
spread distribution. 

The following discussion of the transportation of the 
erratics is a quotation taken from pages 72 and 73 of the paper 
cited above: 
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to be the same as the Sharon Sandstone of Pennsylvania. It is 
generally massive, grayish-white to brown, medium- to coarse¬ 
grained, occasionally pebbly and forms great cliffs around 
the mountainsides along its outcrop. It has often acted as a 
buffer in preserving from erosion a large acreage of coal and 
wide benches with the Upper Raleigh Sandstone outcropping 
at the edge are common. Its thickness ranges from 50 to 75 
feet and its top varies from 20 to 60 feet below the Sewell Coal. 
Its character and stratigraphic position are shown in the 
Charmco, Duo, and Little Roelcy Run Sections and in the 
records of Borings Nos. 5A, 5H, 5M, 6, 9, and 11. The sand¬ 
stone contains a larger amount of coarse material and is more 
often conglomeratic in the northeastern part of its outcrop in 
the county than in the southwest part of the county. 

LITTLE RALEIGH "A” COAL. 

The Little Raleigh “A” Coal of Krebs* 7 , named from its 
occurrence in Raleigh County, appeal's to be represented at a 
few points in the county. It is generally impure, less than 
one foot in thickness, and comes 10 to 20 feet above the Little 
Raleigh Coal. Its character and stratigraphic position are 
shown in the Charmco Section and in the records of Borings 
Nos. 5C, 9, and 11. 

LITTLE RALEIGH COAL. 

The Little Raleigh Coal of White* 8 , named from its oc¬ 
currence in Raleigh County, occurs in the basal part of the 
10 to 30 feet of shale that usually separates the Upper and 
Lower Raleigh Sandstones. It is quite persistent over most 
of Greenbrier County and in some areas it is definitely of 
minable thickness. It is generally multiple-bedded, soft, and 
columnar and ranges in thickness from a few inches to slightly 
over four feet, usually carrying slate partings when the 
greater thickness is approached. This coal has been mined at 

“Campbell, M. R„ Raleigh Folio, No. 77, U. S. Geol. Sur.; 1902. 

“Reger, David B.. Barbour, Upshur, and Western Randolph Report, 
W. Va. Geol. Sur.. pp. 292-293; 1918. 

"Krebs, C. E.. Raleigh Report, W. Va. Geol. Sur.. pp. 322 and 361; 
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striking resemblance to the Sewell bed in appearance. This 
similarity in appearance has led some prospectors to believe 
that the uppermost coal prospected on Little Clear Creek 
Mountain is the Sewell Coal. A comparison of the records of 
Borings No. 11 and No. 13 indicates clearly that such is not 
the case. The Sewell Coal occurs in boring No. 11 at a depth 
of 53 feet and the top of the Mauch Chunk is shown at a depth 
of 828 feet. In boring No. 13 the top of the Maueh Chunk 
reds is shown at a depth of only 505y 2 feet and the coal in 
question was opened some nine feet above the top of the 
boring. The correlation indicated by these borings was veri¬ 
fied by the junior author by tracing the outcrop of the various 
sandstones from the location of Boring No. 11, to Grassy Knob, 
thence along Old Field Mountain to Little Clear Creek Moun¬ 
tain. 

Numerous measured sections, results of chemical analyses, 
and an estimate of the available tonnage of the Beckley Coal 
are published in Chapter XI. The probable area of minable 
Beckley Coal is shown on Figure 19, and its strati¬ 
graphic position is shown in the records of Borings Nos. 3, 
5A, 5B, 5C, 5D, 5F, 5G, 511, 5K, 6, 11, 12, and 14. Its outcrop 
is not delineated on Map IT, but it is easily plotted thereon by 
use of the green structure contours and the table of intervals 
published in Chapter IV. 

In the vicinity of Anjean the occurrence of this seam is 
quite erratic or its interval below the Sewell Coal is extremely 
variable. No. 7 Pocahontas Coal, which will be described on 
a subsequent page, is locally (erroneously) called the “Beck¬ 
ley” Coal. 

QUINNIMONT SANDSTONE. 

The Quinnimont Sandstone of White 53 , named from its oc¬ 
currence near the town of Quinnimont, Fayette County, was 
noted at a number of points in Greenbrier County. It is 
generally a hard, gray, massive, medium-grained sandstone 
and it is particularly hard and quartzitic in the vicinity of 
Anjean. Its thickness is quite variable. The stratigraphic 



The Little Fire Creek Coal of White 5 ®, named from its as¬ 
sociation with the coal last described, is represented in Green¬ 
brier County by a multiple-bedded, soft, columnar coal that 
varies in thickness from a few inches to slightly over two 
feet. It is frequently absent or represented by black shale. 
On Boggs Knob and Little Sewell Mountain small truck miues 
have been opened in this seam. As noted above it is quite 
irregular in occurrence and thickness and this together with 
the small area in which the seam appears to average even two 
feet thick prevents its classification as minable. This coal will, 
no doubt, continue for some time to furnish a small amount of 
fuel for local use. The following openings in the Little Fire 
Creek Coal were noted in Meadow Bluff District: 

Meadow River Lumber Company Mine—No. 371 on Map II. 

On west side ot Boggs Knob, 2 miles southeast of Sims; Little Fire 
Creek Coal; elevation. 3255' B. 

Ft. In. 

Coal, bony (slate roof). 0' 4" 

Coal, clean, columnar (shale floor) 2 0 .■ 2 4 

A sample (Xo. 87PH) was taken from the above section, 
the analysis of which is published under No. 371 in the Table 
of Coal Analyses at the end of Chapter XI. 

Hennen”, visited the same mine about 1918 and measured 
and sampled the coal. He reports the following: 

Ft. In. 

Coal, bony. 6" to. 0' 8” 

Coal, soft. 1 It . 2 7 

A sample (Xo. 925H) was collected by him, the results of 
which are republished under No. 371 in the Table of Coal 
Analyses at the end of Chapter XI. 

On the north side of Boggs Knob this coal has a thickness 
of two feet at Coal Prospect No. 372 on Map II, with an ele¬ 
vation of 3200 / B. 
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The Pottsviile Series of the Pennsylvanian, representing 
the base of this System and lying just over the Mauch Chunk 
Series of Mississippian age, comprises the youngest formation 
of the region. The Pottsviile Series was first named and de¬ 
scribed by Pennsylvania geologists from its occurrence at 
Pottsviile, eastern Pennsylvania, where it is composed of nu¬ 
merous conglomeratic sandstones accompanied by anthracite 
coal seams. Later it was subdivided by Dr. I. C. White into 
the Upper Pottsviile or Kanawha Group, the Middle Pottsviile 
or New River Group, and the Lower Pottsviile or Pocahontas 
Group. Custom has sanctioned the use of the geographic names 
last mentioned because of their relation to the Kanawha and 
New River coal fields of southern West Virginia and Virginia. 
The Pottsviile Series is represented in western Greenbrier 
County by the basal members of the Kanawha Group, the New 
River Group, and the Pocahontas Group. 

At the base of the Pottsviile Series there is an uncon¬ 
formity, general and as extensive as the series itself. North 
and west of southern West Virginia, in addition to the thin¬ 
ning of the beds between the coal seams, a greater and greater 
number of the basal members of the Pottsviile Series are ab¬ 
sent. In the north and northwest part of the territory of this 
report the Pocahontas Group is entirely absent, and it is doubt¬ 
ful if all the basal members of the New River Group are 


present*. 

The following quotation from Price 2 summarizes the 
historv of the deposition of the Pottsviile rocks: 

"At the close of the Mauch Chunk time Uiere existed a broad low 
coastal plain, bordering a vast expanse of shoals, ferruginous mud-flats, 
with ripple-marks, mud-cracks, rain-prints, and in some localities fossil 
tracks This was followed by an orogenic movement producing sub¬ 
sidence under loading, with stability at intervals, sufficient for a 
growth of vegetation to form coals. The early subsidence was most 
pronounced along the east shore with a westward transgression of the 


'It may be stated here that the report of E. V. (t'lnvilliers for the 
Gauley Coal Land Company made in 1900 was very complete for the. 
Gauley or Sewell Coal seam over much of Greenbrier and Nicholas 
hv him. the account of other seams was “wholly 









evidence of an ancient drowned valley of Maucli Chunk time, 
or, interpreted another way, it is evidence of an ancient monad- 
nock on the Mauch Chunk peneplain. It is the only example 
in southeastern West Virginia to come to the writers’ attention, 
of major topographic relief of that period. 

An excellent discussion of the nomenclature of the Potts- 
ville Series is given by Reger 3 . The member names used in 
southern West Virginia are used in this report as shown in 
the following general section. 


General Section, Pottsville Series, Greenbrier County. 

Thickness. Total. 
Feet. Feet. 
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small in extent and do not warrant description. 

FOSSIL LIFE. 

In the Pottsville Series throughout southern West Vir¬ 
ginia, fossil plants are abundant and well preserved in the 
shales associated with the coals, and often in the sandstones. 
They have been widely studied by many authorities*. 

In contrast to the plant life is the scarcity of marine, 
brackish- or fresh-water fauna. As pointed out by Lucke - ', 
erroneous conclusions as to conditions of deposition may be 
drawn from the lack of fossils. 

Fossil shells of the genus Lingula have been reported from 
roof shales of almost every persistent coal of the New River 
and Pocahontas Gi-onps. In Greenbrier County Price has 
noted fish teeth, scales, and coprolites in the roof shales of 
the Sewell Coal. 

CORRELATION, POTTSVILLE SERIES. 

As pointed out under the “General Account,” the detailed 
subdivisions of that part of the Pottsville Series remaining in 
Greenbrier County follow the established nomenclature for 
southern West Virginia. Synonymous names and a reference 
to the type locality will be given in the description of each 
member on subsequent pages. 

The problem of the proper correlation of individual beds 
within the Pottsville Series in Greenbrier County is very diffi¬ 
cult. The chief causes of the difficulties and some of the 
specific areas in which they apply may be summarized as 
follows: (1) The rapid thinning of the Pottsville measures 
in a north and northwest direction. (2) Paucity of fossil 
fauna; as noted above, the Pottsville is devoid of any signifi¬ 
cant fossil fauna. (3) Similarity of the interval between many 
of the coals and similarity of the lithologic characteristics of 


‘See Vol V(A), Part II, W. Va. Geol. Sur., 1913, lor a discussion ol 
-tl.ooo nlnnts hv David White. 


The topography of the Pottsville Series in the area, as in 
all other parts of the State in which the series outcrops, is, in a 
large degree, rough, rugged, and mountainous. The thick, 
massive sandstones and conglomerates, cut across by streams, 
leave standing huge cliffs which make bold shoulders along 
their valleys and from which much talus accumulates on the 
slopes. This is reflected by the coal-test borings in that they 
always report from 10 to over 40 feet of “surface” or “boulders 
and clay.” In regions not cut across by roads, this talus mate¬ 
rial masks the bed-rock, and coal prospecting must be done by 
coring or by digging deep trenches. Invariably the series 
produces a very poor soil unfit for cultivation, so that the land 
is seldom cleared. 

CONTACTS AND UNCONFORMITIES. 

The contact of the New River Group of the Pottsville 
Series with the overlying Kanawha Group is at the top of the 
prominent Upper Nuttall Sandstone. This is a good horizon 
at which to make the division because the sandstone is very 
massive and persistent, and there is little evidence of wide¬ 
spread disconformity. 

The contact of the New River Group with that of the un¬ 
derlying Pocahontas Group is not so well marked in this 
region. It is at the base of the No. 8 Pocahontas Coal and at 
the top of the Flattop Mountain Sandstone. 

In this area, as in other parts of the State, there is evidence 
of a marked unconformity at the contact of the Pottsville 
Series with that of the Mauch Chunk. That a considerable 
period of time elapsed from the close of the latter period be¬ 
fore the deposition of Pottsville sediments was begun, as men¬ 
tioned under the “General Account” above, is also evidenced 
by the marked contrast in the conditions accompanying sedi¬ 
mentation, the soft, red shales of the Mauch Chunk being 
succeeded by the heavy, coarse, gray to grayish-white and 
current-bedded sandstones and coal seams of the Pottsville. 

W«1 ^Qormfm-rnitios revealed bv the temporary 


The Lower Gilbert Sandstone of Hennen and Reger 7 was 
tentatively identified near Hanging Rock, just east of the 
common comer of Nicholas, Webster, and Greenbrier Coun¬ 
ties. At the one point observed, it is a massive, grayish-white, 
coarse-grained sandstone. It appears to cap several knobs 
near the locality mentioned. 

The Gilbert “A” Coal of Hennen 8 , named for its occurrence 
in McDowell County, was not observed in Greenbrier County. 

GILBERT SHALE. 

The Gilbert Shale of Hennen", named from its occurrence 
in Wyoming County, was observed at the same locality as the 
sandstone described above. It was poorly exposed and could 
not be examined in detail. 

The Gilbert Coal of Hennen and Reger 10 was not observed 
in Greenbrier County but it is no doubt present over a small 
area in the extreme northern part of the county. It is de¬ 
scribed as minable in the reports for the adjoining counties 
but due to lack of information it is not so recognized here. 

DOTSON SANDSTONE. 

The Dotson Sandstone of Campbell”, named from its oc¬ 
currence at Wyoming Station (formerly Dotson), Mingo 
County, was noted in the extreme northern part of the county. 
At the few points it was observed it was a massive gray sand¬ 
stone with a thickness ranging between 20 and 65 feet. 

The Douglas “A” Coal and the Douglas Coal of Hennen”, 
were not observed in Greenbrier County. 

’Hennen, Ray V.. and Reger, D. B. t Logan and Mingo Report, W. Va. 
Geol. Sur., p. 219; 1914. ___ 

‘Hennen, Ray V., Wyoming and McDowell Report, W. Va. Geol. 
Sur., p. 167. 1915. 

“Ibid., p. 168. 

'“Hennen, Ray V., and Reger, David B., Logan and Mingo Report, 
W. Va. Geol. Sur., pp. 221-222; 1914. 

“Camnbell. M. R., Tazewell Folio, No. 44, U. S. Geol. Sur., 1898. 
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conformity and the New River Group rests directly on the 
Maueh Chunk. In thickness the series ranges from about 600 
feet in the northern part of the county to about 950 feet at 
the Payette-Greenbrier County line. In common with the rest 
of the Pottsville the greatest thinning is toward the northwest. 

Of the four minable coals in the group, the Sewell Coal is 
by far the most important from both an economic and strati¬ 
graphic standpoint. In Greenbrier County this coal bed is the 
most persistent member of the Pottsville and is invaluable in 
unraveling the stratigraphy of the western third of the county. 
A description of the Sewell seam and of the three other minable 
seams—Little Raleigh, Beckley, and Fire Creek—are given on 
subsequent pages of this Chapter and in Chapter XI. 


UPPER NUTTALL SANDSTONE. 

The Nuttall Sandstone of Campbell and Whitelater 
termed the Upper Nuttall Sandstone by Hennen 18 , named for 
its occurrence along New River, Fayette County, between Nut- 
tallburg and Gauley Bridge, where it is a conspicuous cliff- 
forming ledge, is present over a small area in Greenbrier 
County. It is a medium-grained, gray to brown, massive sand¬ 
stone varying in thickness from 50 to 70 feet. It is generally 
found only on the mountain tops, some of the best exposures 
being on Shellcamp Ridge, Little Beech Knob, and Buck Knob. 
Its stratigraphic position is shown in the General Section and 
in the Quinwood Section. The interval from the base of the 
Sewell Coal to the top of the Upper Nuttall Sandstone ranges 
from about 450 feet in the northern end of the county to 
slightly over 500 feet near Duo. 

IAEGER “B" COAL. 

The Iaeger “B” Coal of Hennen 19 , belonging in the interval 
between the Upper and Lower Nuttall Sandstones, appears to 


"Campbell. M. R.. Raleigh Folio. No. 77, U. S. Geol. Sur., Dec. 1901. 
White. I. C.. Bull. 65. D. S. Geol. Sur., p. 200, 1S91; Vol. II, W. Va. 
Geol. Sur., pp. 616 and 665, 1903; and Vol. 11(A), W. Va. Geol. Sur., 
pp. 253-25 


lien. Rav V.. Fayette Report, W. Va. Geol. Sur.. p. 295, 1919. 
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.Port springs is a small triangular-shaped district lying 
just north of Irish Corner District. The outcropping rocks 
range from the Bluefield Group of the Mauch Chunk to and 
including the upper part of the Pocono Series. 

Hawver School Section—West. 















Fort Springs District: starting % mile west of Hawver School on 
Muddy Creek Mountain: measured with aneroid eastward to the road 
forks at 2440' L., then with the road down the east side of the moun¬ 
tain to the road forks at B. M. 1738'. Measurements for that portion 
above the Greenbrier Series are greater than true vertical while the 
measurements from the top of the Greenbrier Series down are less than 
true vertical. Arrangement in descending stratigraphic order. 

Thickness. Total. 

Feet. Feet. 


Mauch Chunk Series—Bluefield Group (435'-f). 

Sandstone, white, massive Droop, in part, (top, 

2640' B.). 

Shale, yellow, olive, sandy.-. 

Limestone, Impure, shaly. banded. Reynolds (Coll. 

114), (top. 2525' B.). 

Shale, olive, sandy... 

Shale, red. sandy. 

Limestone. Glenray (2440' B.). Offset eastward 
along road to the same horizon. 

Limestone. Glenray. (Coll. 105), (top. 2355' B.l. Off¬ 
set eastward along the road to the same horizon.... 
Limestone, 5' exposed. Glenray, (Coll. 104), (top, 
2140' B.) 

Shale, yellow, olive, sandy, and concealed. 

Greenbrier Series (150'-f) 

Limestone, shaly.40' 

Limestone, massive, large 

crinoid stems. 5 

Limestone, yellow, shaly.40 

Limestone, blue, massive. Aid 
Limestone. Union, (top. B. M. 1788'). 


I AIderson 

(Colls. 19 and 102).... 
(top, 1940' B.) 


25 

90 

15 

35 

35 


190 


246 

435 


585 


MEASURED SECTIONS, LEWISBURG DISTRICT. 

This small, more or less rectangular-shaped district, affords 
very few good exposures for measuring sections. The surface 
rocks include the basal part of the Mauch Chunk, the Green¬ 
brier, the Maccrady, and the upper part of the Pocono Series. 


Richlands Section—Northwest. 

Lewisburg District: section Vt mile northwest of Richlands; st 
ing at the top of a knoll and measured descending southward 
stream; arrangement in descending stratigraphic order. 

Thickness. To 

Mauch Chunk Series (55'+) Feet - Fe 

Shale, green, yellow and sandy. ‘ 

Sandstone. Edray. brown, cross-bedded. 

Greenbrier Series (95'J-) 

Limestone. Alderson. cross-bedded and siliceous at 
top, blue, more pure, massive near center, shaly 


Shale. Greenville, dark to yellow, fissile, fossiliferous 15 


55 


135 















Lewisburg District; starting 01 
lands and measured along the road 
stratigraphic order. 

Thickness 

Maueh Chunk Series—Bluefield Group (540--f) Feet. 

Sandstone, Droop, white, massive, caps Miller Ridge 

—exposed (base, 2755’ B.). 20 

Shale, red, brown, and concealed. 270 

Limestone, lenticular, shaly.20'~| 

Shale, brown, some reds.30 |Glenray. 60 

Limestone, fosslliferous.10 J 

Shale, yellow, brown, sandy. 150 

Sandstone, Edray, gray, brown, cross-bedded. 15 

Shale. Lillydale, dark to green, iissile, concretionary 25 
Greenbrier Series 

Limestone, Alderson, shaly..—.. 


MEASURED SECTIONS, FRANKFORD DISTRICT. 

Frankford District borders on Lewisburg District, being 
more or less centered on the town of Frankford. The surface 
rocks range in age from the lower Mauch Chunk to the Upper 


Devonian. 


Savannah School Section. 

Frankford District; beginning at road forks on Carroll Hill and 
traversing southeast along county road to forks V4 mile northwest of 
Savannah School; arrangement in descending stratigraphic order. 

Thickness. Total. 

Mauch Chunk Series—Bluefield Group (85'+) Feet. 

Concealed . tO 

Sandstone. Webster Springs, brown, partly concealed 10 
Shale, Lillydale?, olive-green, sandy, micaceous, 


Feet. 

10 

20 


Greenbrier Series—Alderson Member (11V) 

Limestone, gray, siliceous, Pentremites, Archimedes. 

(top. 2300’ B.). 

Shale, dark, carbonaceous. 

Limestone, bluish-yellow, shaly. Archimedes 
Shale, yellowish-blue, calcareous, sandy, streak of 


Limestone, bluish-gray, massive, hard, fosslliferous.. 
Limestone, bluish-green, weathers yellow, fenestel- 
loids. Archimedes, Pentremites. Composita, Spiri- 

fers ... 

Shale, greenish-blue, weathers yellow’, calcareous, 
fenestelloids, crinoid stems. Composita, Spirifer 

(base. 2240' B.)................. 

Shale, green, yellow, sandy. 

Shale, black. 

Limestone, massive. Archimedes, Pentremites. 

Limestone, yellowish-gray, chalky, plants (Coll. 109) 


10 

15 

10 

10 


25 

15 

2 

6 

3 


95 

100 

HO 


145 


170 


193 

196 



























Shale, yellow, olive, sandy. 90 115 

Limestone, impure, shaly. banded. Reynolds (Coll. 

114), (top. 2525' B.). 15 130 

Shale, olive, sandy. 35 165 

Shale, red, sandy. 35 200 

Limestone, Glenray (2410- B.). Offset eastward 
along road to the same horizon. 

Limestone. Glenray, (Coll. 105), (top. 2355' B.l. Off¬ 
set eastward along the road to the same horizon.... 45 245 

Limestone. 5' exposed. Glenray, (Coll. 104), (top, 

Shale, yellow, olive, sandy, and concealed. 190 435 

Greenbrier Series (150'-(-) 

Limestone, shaly .. 40 ''l A lderson 

Limestone massive, large (CoMg . 19 gnd 102) ... 85 520 

crinoid stems. o ,„, 0 . .» , 

Limestone, yellow, shaly.40 J 1 *' 

Limestone, blue, massive. Alderson. 65 585 

Limestone. Union, (top, B. M. 1788')...... 

MEASURED SECTIONS, LEWISBURG DISTRICT. 

This small, more or less rectangular-shaped district, affords 
very few good exposures for measuring sections. The surface 
rocks include the basal part of the Mauch Chunk, the Green¬ 
brier, the Maccrady, and the upper part of the Pocono Series. 
Richlands Section—Northwest. 

Lewisburg District; section >4 mile northwest of Richlands; start- 


Mauch Chunk Series <55' + ) 

Shale, green, yellow and sandy. 

Sandstone. Edray. brown, cross-bedded. 

Limestone. Alderson, cross-bedded and siliceous a 















stone, make up the list of outcropping rocks. There are very 
few exposures in the area suitable for measuring sections. 

Caldwell Section. 


White Sulphur District 
Monroe Run and Howard C 
Railroad tracks; arrangeine 


g just east of the junction of 
rarerse east along the C. & O. 
ending stratigraphic order. 

Thickness. Total. 
Feet. Feet. 


(42'-f) 































25 near base). 68 1227 

Sandstone, hard, massive (Coll. 26). 20 1247 

Sandstone, grayish-brown, micaceous (Coll. 32). 24 1271 

Sandstone, and sandy shale, gray, olive, and brown 

(Coll. 33). 10 1281 

Sandstone, olive, and somewhat shaly (Coll. 34). 10 1291 

Sandstone, gray, green, brown, shaly. exfoliated, 

weathering (Coll. 35 at base). 80 1371 

Sandstone, gray, olive and brown, olive, sandy shale 

(Coll. 36 at base). 100 1471 

Concealed (estimated). 400 1871 

Shale and sandstone, gray and green flags and brown 
sandy shale; exposed along Midland Trail at The 

Pines (Coll. 37). 100 1971 

Concealed (computed). 611 2482 

Shale, olive and brown, sandy, sandstone flags and 

green, olive and brown shales. 35 2517 

Sandstone, grayish-green and brown sandy shale 

(Coll. 39). 15 2532 

Sandstone, gray, tough, flaggy and shaly (Colls. 40. 

41) . 


50 2582 

















scending stratigraphic order. 


Oriskany Series (70’-)-) 

Chert. Huntersville. 

Sandstone, white, coarse. iron- 

stained fossil pits.M 

Concealed .1< 

Helderberg Series (130*-+-) 

Limestone, gray, crystalline, sandy. 

llmonite specks, few fossils.2! 

Limestone, gray, crystalline, crfnold 

stems, massive, sandy.II 

Limestone, gray, to black, cherty, 
Streptelasma strictum, Schuchert- 
ella woolworthana.51 


Sandstone, Healing Springs, white to) 
brown, massive, quartzitic, 8 samples [ 
taken for mineralogical study (in 5' 
sections) .] 


New 

Scotland 

Member . 40 200 


MEASURED SECTIONS. ANTHONY CREEK DISTRICT. 

This large district, in the northeast part' of the county, 
contains the oldest rocks outcropping in the territory covered 
by this report. The outcropping rocks range from the Green- 
brief Limestone of the Mississippian down to the Red Medina 
of the Silurian. In spite of the size of the district and the 
great thickness of rocks exposed, there are very few exposures 
at which it is worth while measuring a section. In most of 
the area the rocks have been so folded and mashed that a true 
thickness can not be obtained. 

In the following two sections, sample numbers marked 
1M, 2M, etc., indicate that specimens were collected for miner¬ 
alogical examination: 


Alvon Section—West Side. 

Anthony Creek District; measured along the north side of Anthony 
Creek; traversing southeastward and starting at a point 0.7 min 
northwest of Alvon; corrected for dip and arranged in descending 


stratigraphic 












(sample 19M). 5 

Sandstone, tine-grained, hard, white , 

to brown (sample 20M). 5 | 

Sandstone, tine-grained, very hard, | 

quartzitic, white (sample 21M). 5 

Sandstone, fine-grained, hard. 5 j 


Burr Valley Section. 
















For convenient reference the thickness of the exposed 
stratified rocks of Greenbrier County, as determined by the 
measured sections of this Chapter, is compiled in the following 
table, showing not only the thickness of the various series but 
also the totals for the different grand divisions, or periods, 
down to the lowest depths to which there are exposures or bor¬ 
ings. A line of dots (.) under a series indicates that it 

was not exposed or in some cases not examined, where the sec¬ 
tion was measured. A question mark (!) indicates that the 
series was present and was examined but could not be differ¬ 
entiated from the one overlying or the one below it. A plus 
mark (+) indicates that only a portion of the full series or 
period is included in the section. In some few eases a section 
shows a thickness of a series either too great or too small, ow¬ 
ing to the dip of the strata where it was made, a reduction to true 
vertical measurement being impracticable in some of the sec¬ 
tions. Sections of this type that effect the accuracy of the table 
have been marked with an asterisk (•), to indicate that the 
reader should refer to the detailed section. In all localities 
where the rocks dip steeply, particularly in the Devonian, all 
sections were reduced to true vertical measurement and so pub¬ 
lished. An explanation accompanies each section, where pub¬ 
lished in the text, detailing the conditions under which it was 
made: 



















CHAPTER VI. 


STRATIGRAPHY—PENNSYLVANIAN 
ROCKS. 


INTRODUCTION. 

The Pennsylvanian System of rocks forms the uppermost 
grand division of stratified beds in Greenbrier County, being 
succeeded only by certain terrace gravels and river clays, that 
may be of Pleistocene age. The Pennsylvanian probably once 
covered all of the county but any estimate of its original thick¬ 
ness would be conjectural, although it is likely that most of 
its subdivisions, as known in counties to the north and west, 
may have been formed in this area and later removed by 
erosion. 

The subdivisions now remaining, and as classified in de¬ 
scending stratigraphic order, are as follows: 

Feet. 

Kanawha Group. 250± 

New River Group. 600 to 950 

Pocahontas Group... 0 to 340 

Apparent maximum. 1.540 

The various groups are composed of sandstone, sandy or 
fire clay shales, carbonaceous shales, and coals. 

The outcrop of rocks of the Pottsville Series is confined 
to the northwestern fourth of the county. Figure 8 shows the 



Limestone, ngni-gray, 1 

* - 3 

Limestone, IShidsUe,’ blue* gray, massive, nodules of 

irregular black chert (Coll. 71). 80 903 

Maccrady Series (7S'±) 7R+ 97 g 

Shale, red,,.....,.. 

measured sections, falling springs district. 

Palling Springs is the northernmost district in the cou’rty- 
It includes most of the drainage area of North and South Forks 
of Cherry River, most of the drainage area of Spring Creek, 
and the drainage area of several small streams on the east side 
of Greenbrier River north of the village ot Anthony. The su - 
face rocks range from the Kanawha Group of the Po svdle 
down to the middle Chemung. Sections measured m s 
trict afford the best detailed measurements of the Greenbr 
Limestone available in the county. 


Little Rocky Run Section. 








Mauch Chunk Series—I 

Sandstone, reddish 
Concealed . 


Sandstone, Stony Gap, red and brown, cross- . ^ 101g 

makes bold cliff, shaly at top. 12 _ 1143 

Shale, red... 25 1168 

Sandstone, grayish-brown, micaceous. 20 llgg 

Shale’ partly concealed, but mostly red.* 25 ° 1443 

Sandstone, red.' 105 1548 

Shale, red. 10 1558 

Sandstone, reddish-brown. 25 1583 


Shale, red, green, sandy 40 1656 

Shale, yellow, olive, to road forks (2715 »■>••• 1Q 166G 

Shale, olive, dark.......”™""V"";Viiferous impure. 


aoTkd^^&.niicaceous.... 


ay, fossiliferous. 10 1006 


^“.n^^^bona^OUS, fOSSim^UB;;;; 
Concealed to Hills Creek (246o- .. 


Butler Mountain Section. 

tsHSSSSswSKsS 

Thickness. Total. 































Feet. Feet. 

Shale, red, yellow, and concealed, Llllydale. 40 505 

Greenbrier Series—Alderson Member 

Shale, yellow calcerous (top, 2200'). 5 510 

Limestone, blue, massive, Archimedes, crinoid stems 5 515 

Limestone, shaly. grayish-blue, weathers yellow, fis¬ 
sile, cup corals, Athyris, bryozoa, Productus 

(Coll. 113). 10 525 

Limestone, yellowish-gray, argillaceous, abundant 
Pentremites, crinoid stems large and small, horn 
corals, Athyris, Spirifer pellaensls, fenestelloids 


and other bryozoa (Coll. 112). 15 540 

Limestone, gray-blue, shaly. fissile, abundant Produc¬ 
tus, Orbiculoidea, and Ambocoella (Coll. Ill). 15 555 

Limestone, blue, oolitic, crinoid stems, blastoid plates, 

Pentremites. horn corals. 5 560 

Limestone, yellowish-gray, some red, weathers to a 
yellow clay, plants, fish plate (Coll. 110). 10 670 


Greenbrier Series—Union Member 

Limestone, bluish-gray, oolitic, stylolitlc, massive, 
pure, (top, 2110’ B.). 


In the following section, no division is made between the 
Hinton and Bluefield Groups of the Mauch Chunk Series. It 
is probable, however, that the grayish-brown sandstone at 
2940' B. is the Stony Gap and the base of the Hinton Group: 


Cherry Low Place Section. 


Falling Springs District; starting from the top ot a small knob 
2t4 miles north ot Leonard and descending the southeast side of the 
mountain to Panther Camp Creek; arrangement in descending strati¬ 
graphic order. 


Thickness. Total. 
Feet Feet. 


Mauch Chunk Series—Bluestone Group (230*4-) 

Knob capped by fine-grained sandstone (top, 3520' B.) 20 

Concealed ...-. 

Shale, green, brown, sandy, crumbly. 10 

Shale, dark, carbonaceous, ostracods, pelecypods 

(top, 3450' B.). 5 

Concealed.-—. 50 

Shale, grayish-brown (top, 3400' B.).~. 5 

Concealed . jjjj 

Shale, dark, carbonaceous. 30 

Concealed . 


20 

65 

70 


150 

180 

220 















































Feet. 


Feet. 


Shale, dark-gray, sandy, Orthoceras, 

pelecypods, (Coll. 91).1< 

Greenbrier Series (405'-f) 

Limestone, yellowish-gray, weathers 
yellow, cup corals, crinoid stems, 
brachiopods, Archimedes (Coll. 


tLillydale . 65 


Limestone, red, sandy, shaly.25 

Limestone, yellowish-gray, shaly at 
top, more solid at base, fossillfer- 
ous (Coll. 92).50 


Limestone, yellow, clayey.10 

Limestone, yellowish-blue, shaly. 5 

Limestone, blue, masive.25 

Shale, yellow on weathered exposure..10 
Limestone, blue, hard, abundant 
crinoid stems, Pterotocrinus, brach¬ 
iopods, small stylolltic structure....15 

Concealed at upper end of village.50 , 

Limestone, dark, blue, massive.30 j 

Limestone, grayish-yellow, shaly.150 

Limestone, gray, blue, massive, to | 

post-office .85 ) p,ckawa y 

Concealed to railroad.35 J 


MEASURED SECTIONS, BLUE SULPHUR DISTRICT. 

Blue Sulphur District is located in the southwest 
comer of the county and includes most of the drainage area of 
Muddy Creek. The outcropping rocks range from the Hinton 
Group of the Mauch Chunk down to the upper part of the 
Pocono. 

Blue Sulphur Springs Section. 

Blue Sulphur District; starting at a point 2 miles south of Blue 
Sulphur Springs along the Alderson highway, measured with aneroid 
southward approximately 1 mile, there being a gentle dip to the north¬ 
west; arrangement in descending stratigraphic order. 

Thickness. Total. 
Feet Feet. 

Mauch Chunk Series—Bluefield Group (195'+) 

Shale, greenish-brown, fissile. 10 10 

Limestone, Reynolds, blue to yellowish-blue, fossll- 
iferous (top, 1865' B.).<0 50 











































with aneroid along the highway sou 1 
n Alum Run: arrangement in descending stratigraphic ore 
Thickness 
Feet. 

ch Church Series—Bluefield Group (350'-f) 

Sandstone, Droop, grayish-brown, medium-grained, 
very hard, cemented with silica, iron-stained, 
streaks of coal and carbonized plants, ripples and 

cross-bedding, makes cliff (top, 2110' B.). 75 

Concealed . 270 

Shale, black, carbonaceous, pelecypods. 5 

:nbrier Series (35’-f) 

Limestone, yellow, shaly at top: 1 

Archimedes, brachiopods, cup 

corals, etc. (top, 1765' B.). 5'I 

Limestone, grayish-blue, shaly (Alderson. 35 

weathers yellow; brachiopods, I 


Mauch Chunk Series—Bluefield Group (155'+) 

Shale, yellow, sandy at top (1780' B.). 20 20 

Limestone, Glenray, impure, fossillferous. 10 30 

Shale, yellow, sandy, concretionary. 100 130 

Sandstone, gray, brown to reddish. 5 135 

Concealed (base, 1625' B.).-. 20 155 

Greenbrier Series (25'-f) 

Limestone, Alderson, to creek. 25 ISO 

The following section, measured by D. B. Reger, is located 
just outside of Greenbrier County and in the edge of Summers 
County. It is reprinted from pages 256 to 258 of the Mercer, 
Monroe, and Summers County 8 report: 
































marine fossils, bryozoa (Archimedes) etc., visi¬ 
ble above Greenbrier River at mouth of Pos¬ 
sum Hollow. 80 

The following section and the combined well record, 
piled by D. B. Reger 7 , was published in the report cited i 
foot-note: 


Green Sulphur Springs Section. 














































tains marine fossils, pelecypoda. 25 920 

Limestone. Avis. gray, slialy (2025' B.): contains ma¬ 
rine fossils, bracliiopods. pelecypods. crinoids. and 
bryozoa . 35 955 


Shale. Lower Avis, yellow, limy; contains marine 













Limestone, ocher, brown, shaly, weathers 

and yellow. 

Shale, yellow, sandy, laminated. 

:rady Series (180-) 

Shale, variegated, brown, yellow, purplis 

Shale, red. 

Sandstone, yellowish-brown. 

Shale, yellow, brown. 

ino Series (5'+) 

Sandstone . 


Monroe County: Second Creek District: 










River, Monroe County Caldwell. The surface rocks 

sr 

t w p “ r - ss-*. « 

*ia^ST2 STAS i. —*— 

descending stratigraphy »„ 

near Fort Spring, Feet. Feet. 

6ree ? r, Vha S ir le ^wn er w^he e rT b yM*\ . 30 30 

sandy, calcareous......((Sample 184) 8 

2 . Limestone, blue, har . foggWfer .i 42 

3. Limestone, y^ 0 " 1 .).. 25 44.6 

<• * *“ 

and Archimedes •••• 57.5 

Green sCe S yet. Me cMcareous, algal structure. „ , 

20 83.1 

*• 47 140. 

»• U ^!Cy 5ES£S;C^ 6 1«. 

«• ffisstsaw ooU ^:..... I ! 8Bl “ l — « 163 

(Sample I 79 )---- " wea thers yellow, tough. 

12 ' U X S b 0 a n ndo“nodular chert .10 ITS 
(Sample 178).""VfiVo""pentre- 1 

“• “SSTWIS. •««*'» “V Sm”' » 

15. Limestone, gray. fosslUfer^ l088 tuferous. a 23 

16. Limestone 8™y'f B h a (Sample .. 













concealed, with chert remaining in | 
place, to Second Creek.50 j 

MEASURED SECTIONS, FORT SPRINGS DISTRICT. 


Fort Springs is a small triangular-shaped district lying 
just north of Irish Corner District. The outcropping rocks 
range from the Bluefield Group of the Mauch Chunk to and 
including the upper part of the Poeono Series. 

Hawver School Section—West. 













record of the coal test boring above illustrates some ot the 
variations in lithology found in the Pottsville within short 
distances: 

Duo Section. 


Shale, black, Hartridge. 

Coal, Sewell, at old opening (No. 150 on Map II) 

(base. 3422' L.). 

Shale, grayish-brown and concealed. 

Coal, Welch (3395’ B.). 

Sandstone, tough, grayish-white, abundant plant: 

some standing. 

Shale, gray to brown, sandy, fissile and concealed.... 
Sandstone, brown, irregular bedding at base, Uppe 


Sandstone, gray to brown, massive, medium-grained.. 10 212 

Shale, variegated.. 30 222 

Shale, dark to black, iron-stained, fissile. 5 227 

Shale, brown, sandy, and concealed. 40 267 

Sandstone, gray to pink, medium-grained, massive, to 
C. & O. railroad traok at 3190' B. 10 277 

The following coal test boring gives much information 
about the rocks in the upper half of the New River Group: 

Raine Lumber and Coal Company Coal Test Boring No. 4— 
No. 7 on Map II. 















wauiey uoai i^ana company coal Test Boring No. 30- 
No. 5E on Map II. 

f Beech Knob; 


Pottsville Series—New River Group (387') 

Surface . 13 6 13 6 

Sandstone. Lower Nuttall. 19 0 32 6 

Shale, dark, sandy. 30 0 62 6 

Fire clay, shaly. 6 0 68 6 

Shale, dark, sandy. 16 6 &5 0 

Shale, dark, soft. 25 6 110 6 

Slate, black.. 0 4 110 10 

Coal, dirty, Hughes Ferry. 1 3 112 1 

Fire clay. 10 113 1 

Sandstone, Middle laegar.... 19 6 132 7 

Shale, dark, sandy.. 15 0 147 7 

Shale, gray. 15 6 163 1 

Coal, Lower laeger.. 0 1 163 2 

Fire Clay... 3 4 166 6 

Shale, gray, sandy. Lower laeger. 25 6 192 0 

Sandstone, hard. Harvey Conglomerate. 58 11 250 11 

Coal . 0 1 251 0 

Sandstone :. 10 2 261 2 

Coal, Castle?. 0 4 261 6 

Fire Clay.. 1 6 263 0 

iffas.!>'■«••.» » ~ . 

Shale, dark. 16 9 317 9 

Shale, sandy. 15 0 332 9 

Shale, gray.. 6 6 339 3 

Shale, dark. 2 0 341 3 

Coal, Sewell “A". 1 3 342 6 

Shale, dark, gray. 36 0 378 6 

Coal, Sewell (elevation reported 3450'). 3 5 381 11 

Fire clay, sandy. 5 l 387 o 

The following record of a coal test boring furnishes im¬ 
portant data concerning the character of the Pottsville rocks, 
below the Sewell Coal, in the general vicinity of Grassy Knob. 
In addition it is an important link in the chain of evidence 
establishing the correlation of the coal beds on Little Clear 
Creek Mountain. The measurements shown in this record as 


well as those shown in the record of boring No. 13, imme¬ 
diately following No. 11, must be used with caution. Un¬ 
fortunately the cores were not always cut at right angles to 
the bedding-planes of the formations penetrated. Only parts 
of the cores were found but they showed a variation of 3° to 


Sandstone, shale streaks..26' 1 ®’| Lower 

Shale, dark, sandy. * ® fNuttall. 86 10 128 0 

Sandstone, broken...' 

Sandstone, shale streaks..46 J 

Fire clay.••••;•. ® Jj llaeaer “A”.. U 1 134 1 

Shale, gray, sandy. o 10 \ 

Coal® 0 8 I 4 5 188 « 

Shalefdark^with sandstone streaks.. * 155 6 

Shale dark •• 1 4 156 10 

Sandstone . . . 17 2 1™ ” 

Shale, dark, sandy. . 9 6 1|3 » 

5af'H a :.«.F-ry(.»» • rs .«< 

g *. ?n J 

SftiSn=p=s?=n=“™ ,1 *. I? 

a:rjs, l r:.sr:»-» :: si; 

C oal 8 3 270 6 

Sha e ,e d g y ray da B r andy, wlih sandstone'^...... 67 2 827 8 

Sandstone . . 1 3 330 

Coal, Castle (3685'). 3 7 333 

Fire clay . 1 0 334 

Shale, gray, sandy. 

Sandstone . iQuyandot ... 37 5 374 

Sandstone, with shale , - * „ 

Shale dark soft 5 3 390 

Sandstone ... “ . 14 3 405 

Shale, dark, soft. ". 4 0 409 

Sandstone, soft. . 14 0 443 


Coal ... 

Fire clay . 

Shale, dark....... 

Slate, Hartridfle t 


0% Isewell (3532') 






















Shale, gray, sandy ... . . 3 0 782 

Sandstone and shale. 6 6 783 o 

Shale, dark.••••••••. 8 ® "i ! 

Slate, black. No. 2 Pocahontas Coal horizon.... o 0 802 0 

Fire clay, sandy. ® ° 883 ? 

Sandstone and shale mixed... ® ® n 

Slate, black, No. 1 Pocahontas Coal horizon.... 2 b » 

Sandstone and shaly clay- 12 ® 8 “ 8 0 

Mauch Chunk Series (11'+) 

Fire clay, hard. ® ® E a 

Shale, green.- 10 « 839 # 

The following record of a coal test boring confirms the 
correlation of the coal beds on Little Clear Creek Mountain. 
As noted in the comment preceding coal test boring No. 11 
above, the measurements shown in this record must be used 
with caution: 

Gauley Coal Land Company Coal Test Boring No. 1 



























Concealed .... 

Sandstone, massive. Guyandot, and concealed 1 

steep bank... 

Shale, dark, Hartridge. 

Coal, soft. 2’ 4") 

Slate, bony. 0 7 1(5' 1")Sewell 

Coal, bony. 1 6 f(2420’ L.). 

Coal, soft good. 0 8 ) 

Sandstone and concealed to stratigraphic lev< 
of Well (8). 


Continued by Gauley Coal Land Company (Granvill 
O’Dell) No. 1 (No. 8 on Map II) Well Record: 
Conductor . 



































Williamsburg District joins Meadow Bluff District on the 
northeast and east. It is shaped somewhat like an hour-glass 
with the narrow part at Grassy and Cold Knobs. The fan¬ 
shaped northwest end of the district includes the drainage 
area of Laurel Creek and Little Laurel Creek extending from 
Beech Ridge on the south to Sugar Knob on the north. The 
southern half of the district is centered on the town of Wil¬ 
liamsburg and includes most of the drainage area of Sinking and 
Culverson Creeks. The outcropping rocks range from the New 
River Group of the Pottsville down to the top of the Pocono. 

In the following record the Hinton Group of the Mauch 
Chunk appears to be too thin, due, no doubt, to a northwest 
dip: 

Roach Run Section. 


Williamsburg District: measured along the road o: 
of Cross Mountain near Roach Run; arrangement in d< 
graphic order. 


Mauch Chunk Series- 


3125’ B.). 


Shale, brown to yellow, and concealed. 

Mauch Chunk Series—Princeton Group (25') 

Sandstone, Princeton, gray, massive, conglomerate.... 
Mauch Chunk Series—Hinton Group (520') 

Concealed .-. 




Avis Limestone 

(Coll. 132). 

(top, 2830' B.) 


Sandstone, reddish-brown, massive, cross-bedded.... 

Shale, red and concealed. 

Sandstone, Stony Gap, reddish-brown at top, mor 
massive and grayish-brown at base. 


655 

660 


















Dark fine sand lime, fairly good sand. 175 

Sand, gray, coarse. 45 

Lime and coarse sand. 5 

Sand, light, hard, gray. 15 

Lime, light, hard and gray...'. 24 

Sand, gray, soft (some water). 11 

Sand, gray, hard. . 16 

Lime, shale . 35 

Lime, black, hard. 18 


Alta Section. 

Williamsburg-Blue Sulphur District line; starting l'/j mile 
Alta and measured southeastward along the Midland Trail; a 
nt in descending stratigraphic order. 

Thickness. 

uch Chunk Series—Bluefield Group, (293'-)-) Feet. 

Sandstone, Droop, brown to grayish-white, massive, 

cross-bedded, makes cliff at quarry. 50 

Shale, yellow, fissile (Coll. 69 at base). 50 

Limestone, Reynolds, shaly (Coll. 68). 3 

Shale, yellow, sandy, fissile, thin streaks of red. 30 

Limestone, gray, hard, cut with ) 

calcite veins.10'lGlenray 

Limestone, tough, siliceous.10 I (Coll. 73). 60 

Limestone, blue, hard, broken.40 J 

Shale, Liilydale, dark, carbonaceous, fissile, mica¬ 
ceous, plants and pelecypods at base (Colls. 70,72) 100 
eenbrler Series (610') 

Limestone, Alderson, bluish-gray, siliceous, upper 
part shaly (Coll. 80), lower part more massive 

(Coll. 79). 40 

Shale, Greenville, yellowish-green to dark (Coll. 78) 10 
Limestone, blue, hard, massive, 
some oolite, very fossiliferous, 
upper part; light-gray to white 
polite in lower part; stylolitic; 

abundant marine fossils; (Coll.77 Union . 195 

from upper part); (Coll. 76 from 

lower part).120' 

Limestone, bluish-gray, massive. 75 

Shale, dark to yellow (Coll. 75). 10' 

Limestone, gray, massive, loose I Pickaway .... 135 
chert, fragments (Coll. 74 near 

base) .125 

Shale, yellow, sandy, few fossils... 40 

Limestone, yellowish-gray, weathers 1 
yellow, mud-cracks, (photograph, | 














The iouowuig section, measured just across the county 
line from Sugartree Bench, together with comments about the 
same by P. H. Price, is taken from pages 111 to 113 of the Poca¬ 
hontas County Report 5 . It is now believed that approximately 
150 feet should be added to the interval between the Sewell 
Coal and the top of the Maueh Chunk. This is in addition to 
the amount to be added to the Mauch Chunk as noted in the 
comment. 




















Thickness. 

Feet. 


Feet. 

"ssa - - 

■" MS 

Shale, red. 

~ s ECT , N s. —NO 

Falling Springs is ^ enorth ^“ of North and South Forks 
It includes most of flu* drarnag area o£ Spring Creek 

of Cherry River, most of streams on the eas •» 

and the drainage area of sever rf Ant i 10 ny. The sur- 

tr 

ri" 01 th ‘ 

Limestone available in t e c 

Little Rocky Run Section. ^ 

top w 1 

traversing soutn i _ »,« 

Cherry River. Thickness. ToUl. 

„ River a nd Pocahontas Groups (67°’+> u6 

SSS51JSA - -» 145 

Sandstone, makes clifl.•••"*5] , h? .. 55 200 

Concealed •"'""""jyg ^hite, f u PP er Ra 9 . ,. n 

^ t0 wWte“Xu pebbles 20 1.. 4«0 # •» 

Sandstone. coarse ; * 12 o 790 

MaU ch Chunk Series (6W+) 10 800 

Concealed . ... 30 s ?0 

Sandstone, coarse. ... 185 1015 

srs =irsSi-t • 8 !•! 







was mapped that involves the basal members of Mauch Chunk 
Series. The Lillydale Shale is overturned with an 80-degree 
dip to the southeast, while a short distance northwest the 
same shales are seen in a normal position with a 10-degree 
northwest dip. It is not possible to determine the amount of 
displacement but it must be small since the shales are rarely 
more than 100 feet thick. 

Two miles farther north and 2% miles southeast of Blue 
Sulphur Springs a similar condition was noted but here the 
upper beds of the Greenbrier Series are exposed at the fault. 
The Alderson Limestone is slightly overturned with an 85- 
degree dip to the southeast. Above the Alderson (to the 
northwest) is a concealed interval of about 20 feet and the 
next visible bed is a limestone that is probably the Glenray. 
The latter bed which contains a number of small rectangular 
blocks of limestone that have been cemented together, is right 
side up and has a northwest dip of 5 degrees. The Lillydale 
Shale that would normally occur between these two lime¬ 
stones should have a thickness of about 100 feet, which indi¬ 
cates a displacement of about 80 feet. No entirely satisfac¬ 
tory explanation can be given to account for the rectangular 
blocks in the limestone but the most plausible theory is that 
of jointing, plus solution and cementation. Joints that are 
closely akin to true cleavage joints have been developed in 
the Alderson Limestone. 

Along the Midland Trail (U. S. Route 60) 1.4 miles north¬ 
west of Alta an apparent fault was noted that is similar to 
the two just described. The Glenray Limestone is standing 
nearly vertical while a short distance northwest the Droop 
Sandstone is nearly horizontal. No absence of beds could be 
proved although the interval between the Droop Sandstone 
and Glenray Limestone is smaller than would be expected. 

A small vertical fault with a displacement of five feet 
was noted % mile northwest of Oscar P. O. The lower part 



described, is a major overthrust, located along the west side 
of Beaver Lick Mountain. It receives its name from the small 
settlement of Burr, in Pocahontas County, on the west side 
of Beaver Lick Mountain, y 3 mile north of the Greenbrier 
County line. The outcrop of the fault-plane is usually con¬ 
cealed so that its exact location and extent (as shown on 
Map II) is, in some respects, approximated. On the head¬ 
waters of Little Creek the fault contact was found and at 
this point the Red Medina sandstones and sandy shales are 
thrust up and over the Marcellus black shales. The red sand¬ 
stones and sandy shales have been so mashed and metamor¬ 
phosed that it was not possible to distinguish the true bed¬ 
ding-planes and the underlying black shales show numerous 
crenulated drag folds. The thickness of rocks that normally 
occur between the Marcellus and the Red Medina is about 
1700 feet, which with the 800 feet of Red Medina exposed and 
an undetermined thickness of the Marcellus, indicates a total 
throw at this point, of more than 2500 feet. Cross-section 
A—A' was drawn to illustrate the fault at the point just de¬ 
scribed and it is reproduced on the margin of Map II. 


CHAPTER V. 


MEASURED SECTIONS. 


INTRODUCTION. 

The surface or outcropping rocks of Greenbrier County 
include the Quaternary, with Recent and Pleistocene deposits, 
and a considerable portion of the Paleozoic, including the 
lower portion of the Pennsylvanian, the Mississippian, the 
Devonian, and the greater part of the Silurian sediments. A 
classification of these beds, approximating 14,385 feet of rocks, 
is shown in Figure 7, pages 131-133. 

The Quaternary Rocks are represented by clays, gravels, 
and sand beds, present along the river and creek valleys, and 
by river-terrace deposits now resting many feet above the 
present streams. Some of these terraces are undoubtedly of 
Pleistocene age, although there is no evidence of glacial origin. 
These two types of formations, which make up the best farm¬ 
ing lands along the larger streams, are represented on Map 
II under Alluvium. 

The Kanawha, New River, and Pocahontas Groups of the 
Pottsville Series of the Pennsylvanian, with an approximate 
thickness of 1,540 feet of strata, are the youngest of the 
Paleozoic rocks present, and they undoubtedly once covered 
Greenbrier County. They are now confined to the western 
part of the county, their eastern extension having been re¬ 
moved by erosion. 

The Mauch Chunk Series of the Mississippian is sub¬ 
divided into four groups, Bluestone, Princeton, Hinton, and 
Blnefield, and contains approximately 2,805 feet of sediments, 
constituting a considerable portion of the surface of Green¬ 
brier County west of the Greenbrier River. 

The Greenbrier Series of the Mississippian contains about 

7 KO foot ,vP +1,0+ i™ rn-o+ln+niimriflv pnlenrenns Tts hest 




Route 219) afford many good exposures that offer opportunity 
for study. 

The outcrop of the Maccrady Series of the Mississippian 
lies immediately beneath the Greenbrier Series. It is found 
in a belt west of the Greenbrier River the entire length of the 
county, from Monroe on the south to Pocahontas on the north. 
It varies in thickness from 60 feet at the northern end of the 
county to 250 feet at the southern end as compared to 700 
feet or more at its type locality in Smyth County, Virginia. 

The Pocono Series comprises the basel members of the Mis¬ 
sissippian 1 in Greenbrier County and is seen to its best advan¬ 
tage along the Greenbrier River. This series decreases in 
thickness from approximately 600 feet at its best develop¬ 
ment in this area, to some 205 feet, in the Hinkle Well near 
Trout P. 0. 

The Devonian outcrops in Pocahontas County are con¬ 
fined to the area east of the Greenbrier River, with the excep¬ 
tion of the CatskiU Series which outcrops along the river 
and occasionally west of it. The entire assemblage has 
a thickness of approximately 6,390 feet as compared to 11,000 
feet in northeastern West Virginia. The Chemung Series 
retains a good development throughout the county and may 
be seen in its entirety along the State road east of Caldwell. 
Apparently all of the remaining series are retained in this 
area. 

The Silurian rocks comprise the oldest sediments exposed 
in the county and are limited to the region east of the Green¬ 
brier River along Beaver Lick Mountain. Their maximum 
thickness is approximately 2,050 feet. 

In the area west of the Greenbrier River the gently dip¬ 
ping beds permit the measurement of numerous vertical sec¬ 
tions, and the study in detail of the character of the surface 
rocks, while east of this area where the rocks are steeply 
dipping, additional sections have been obtained along streams 
and road cuts, where it was possible to determine, approxi¬ 
mately, the vertical thicknesses by trigonometric computation. 
All of these sections appear in the following pages. 


















collections were made and reference is often shown in paren¬ 
thesis by number, referring to the particular zone described. 
These collections have all been examined by the late Dr. John 
L. Tilton and/or Prof. Dana Wells, and the results of their 
examinations are published as Chapter XIV, Notes on Pale¬ 
ontology. 

Additional fossil collections were made by Dr. David 
White, David B. Reger, and Paul H. Price with particular 
emphasis on the fossil flora, but the results of these collections 
will not be available for this report. 

MEASURED SECTIONS, MEADOW BLUFF DISTRICT. 

Meadow Bluff District, the largest district, occupies a 
vast area in the extreme western part of Greenbrier County. 
It is bounded on the west by Payette County and on the north¬ 
west by Nicholas County. The district line, along the north¬ 
east, follows the crest of Beech Ridge to Grassy Knob, thence 
southwest along Old Field Mountain, Buffalo Mountain, and 
Meadow Mountain to Clintonville. From this point the district 
line turns more to the west passing through Smoot and reaches 
the Greenbrier-Fayette County line 3.2 miles southeast of the 
town of Springdale (Fayette County). Its surface rocks range 
from the Kanawha Group of the Pottsville down to the base 
of the Hinton Group of the Mauch Chunk. All of the com¬ 
mercial coal mines operating in the county are located in 
this district. 

The following section, prepared by Ray V. Henneir, was 
measured along the eastern boundary of Fayette County and 
shows the development of the Pocahontas Group of the Potts¬ 
ville in eastern Fayette and southwestern Greenbrier Counties: 


’Hennen, Ray V., Fayette Report, W. Va. Geol. Survey, p. 219; 1919. 




Pottsville Series—New River and Pocahontas Groups (415'+) 

Sandstone, cap rock (base, 3180' B.). 25 

Concealed .—..-. * 5 

Coal blossom, (3085' B.).-. 0 

Sandstone, massive, cross-bedded. 25 

Sandstone, brown, cross-bedded. 25 

Concealed .-...-. 239 


Coal 


Coal, clean, good. 

Sbale floor. 

Concealed . 


.. 0’ : 


No. 3 Pocahontas 

(base, 2890’ B.). 2. 

(Mine No. 486 on Map II) 

















Feet. 


Little Sewell Mountain Section—West Side. 

Meadow Bluff District; measured with aneroid along the road 
down the west side of Little Sewell Mountain. The measurements 
above the Mauch Chunk are somewhat greater than true vertical owing 
to a dip of about 80 feet as shown by the contours on Map II. Arrange¬ 
ment in descending stratigraphic order. 

Thickness. Total. 
Feet. Feet. 

Pottsville Series—New River and Pocahontas Groups (355'-f) 
Concealed from road forks.... 


im-grained, zone of carbonized 


Shale, dark-gray, many fossil j 
Sandstone, white, micaceous.... 
Shale, fissile, iron-st 


n Map II) 0.2 216 


Shale, sandy, many plant fossils. 

Coal, soft, good, No. 3 Pocahontas, (supplied from 
opening below road at No. 488 on Map II) (2780' B.) 
Concealed ...— . 


Shale, chocolate-colored, many fossil rootlets. 2 

Sandstone, thin-bedded at top, massive at base. 25 

Mauch Chunk Series—Biuestone Group (255') 

Sandstone, much weathered, reddish-brown. 5 

Concealed and red shale.. 150 

Mauch Chunk Series—Princeton Conglomerate (5'-f) 

’ “ ‘ ‘ n Conglomerate 


The following section, prepared by Ray V. Hennen 8 , starts 
at the top of a hill one-half mile west of Russellville, Nuttall 
District, Payette County, and extends eastward, with aneroid 













































with the record of the Mrs. E. T. Martin Coal Test Boring—No. 
1 on Map II located in Meadow Bluff District, Greenbrier 
County, just opposite the town. The record of the coal test 
was kindly furnished the Survey by Samuel Stephenson, of 
Charleston, West Virginia. In line with recent studies a few 
minor changes in correlation have been made: 


Russellville Section. 


Thickness. Total. 
Ft. In. Ft. In. 

Pottsville Series—New River and Pocahontas Groups (733'+) 
Concealed In gentle slope with small grayish- 

white boulders from summit of hill. 65 0 65 0 

Concealed In bench. 10 0 75 0 

Sandstone, grayish-white. 20 0 95 0 

Concealed in bench. 15 0 110 0 

Sandstone, current-bedded, grayish-white. Guy- 

andot . 80 0 140 0 

Concealed, mostly sandstone. 25 0 165 0 

Shale, buff, sandy. 20 0 185 0 

Coal, Sewell "B’\ and concealed. 10 0 195 0 

Concealed . 5 0 200 0 

Sandstone, current-bedded, Lower Guyandot. 25 0 225 0 

Concealed . 3 6 228 G 

Coal, Sewell (2045' B.). 1 6 230 0 

Concealed, steep slope, mostly sandstone. 45 0 276 0 

Concealed, gentle slope. 25 0 300 0 

Concealed, steep slope. 15 0 315 0 

Sandstone, grayish-white, making cliff, Upper 

Raleign . 45 0 360 0 

Concealed to top of coal test boring. 5 0 365 0 

(Continued with log of Mrs. E. T. Martin Coal 
Test Boring—No. 1 on Map II. Elevation top 
of hole, 1930- B.) 

Surface .——................................. 10 0 375 0 

Sandstone -.—— 

Slate, gray.-. 


Sandstone, hard. Lower Raleigh. 

Slate, gray. 

Shale, dark, sandy. 

Slate, gray.. 

Sandstone and shale. 

Sandstone . 

Sandstone, pebbly. 

Sandstone .. 

Fire clay. 

Sand, shale. 


.40 7 I Plneville .. 

.20 
. 2 0 


442 0 


0 4 442 


26 0 46S* ' 


65 3 


533 7 
551 5 
578 10 


10 8 642 2 


12 5 654 7 











Sandstone 


Shale, dark, sandy.... 

Fire clay. 

Shale, sandy. 

Sandstone . 

Slate, black. 




svllte Series—New River and Pocahontas Groups (825'-f 
Interval from top of knob to the Joe Neff mine on 

Snowden Crane property. 200 

Shale, dark, Hartrldge. 1 

Coal, hard, laminated 

and blocky. 0' 11%" 

Shale, with coal 

streaks . 0 4 

Coal, columnar, soft.. 1 1 

Mineral charcoal. 0 0% Sewell 6 

Coal, laminated, light ((3065' B.) 

and dull. 0 11% (No. 51 on Map II) 

Coal, laminated, soft 0 4 

Coal, hard. 0 2 

Shale, reported. 1 0 

Coal, reported. 1 3 

Concealed to top of bench. 45 

Sandstone, brown to gray, cross-bedded, medium- 

grained, Upper Raleigh. 55 

Shale, sandy and concealed. 15 

Coal, Little Raleigh “A” (2950- B.) (No. 231B on 


























Qumwood Section. 








tervals below the coal represent nearly true vertical measurei 
•rangement in descending stratigraphic order. 

Thickness. 

Feet. 

ittsville Series—New River and Pocahontas Groups (420'-f) 
Sandstone medium-grained, gray, irregular bedding, 

(top, 3400' B.) Plnevllle. 50 

Concealed ....—.. 70 


Shale, "fire clay." numer< 
Shale, sandy, numerous 
Sandstone, fine-grained, n 


The following record of a boring 1 mile south of Duo is 
included in this Chapter because of its prime stratigraphic 
importance: 

Raine Lumber and Coal Company Coal Test Boring No. 6— 
No. 6 on Map II 


(537'+) 


Total 
Ft. In. 








Knob, crosses Beech Ridge one mile northwest of Clearco, 
passes just west of Duo and follows the west side of Big Clear 
Creek to disappear on the south end of Pollock Mountain, about 
one mile north of Anjean. 

The Kovan Syncline is a very shallow fold with the eleva¬ 
tion of the key bed along its axis rarely 100 feet lower than it 
is along the axis of the Webster Springs Anticline. Along the 
axis of the syncline at the county line the Sewell Coal has an 
elevation of a little less than 3100 feet, gradually rises to an 
elevation of about 3710 feet V/z miles south of Mann Knob. 
Prom this point southwestward along the axis the elevation 
declines to a low point just west of Duo where the SeweU Coal 
is about 3420 feet. From Duo to the south end of Pollock 
Mountain, where the syncline disappears, the elevation of the 
Sewell Coal rises about 40 feet. 

The outcropping rocks along the syncline are mostly the 
New River Group of the Pottsville Series with the Mauch 
Chunk at the surface along the valleys of North and South 
Forks of Cherry River, and on Big and Little Laurel Creeks. 

Boggs Knob Anticline.—The Boggs Knob Anticline of Hen- 
nen 3 received its name from a knob of the same name in west¬ 
ern Greenbrier County. It has been traced west and south 
from that point to its southern termination in Summers Coun¬ 
ty three miles northwest of Hinton. It is a very shallow fold 
with a reversal of less than 100 feet. The close similarity of 
this fold to the Webster Springs Anticline, described above, led 
to an attempt to prove that both were part of the same anti¬ 
cline. All field evidence refutes such an idea and as shown 
on Map II the Boggs Knob Anticline disappears near the 
southern end of Goddard Mountain. 

The surface rocks along the two miles of the anticline in 
Greenbrier County belong to the New River and Pocahontas 
Groups of the Pottsville Series and to the Bluestone and Prince¬ 
ton Groups of the Mauch Chunk Series. 



point along the crest of the fold the elevation of the coal again 
rises and at the high point on north Pollock Mountain the ele¬ 
vation of the Sewell Coal is slightly over 3550 feet. South 
from this point the fold pitches at the rate of about 50 feet to 
the mile. The anticline and the Kovan Syncline come to¬ 
gether and disappear about one mile north of Anjean. As 
indicated there is a dome with a closure of approximately 
100 feet between Anjean and the headwaters of Sam Creek. 

Correspondence with Mr. W. W. Coleman, Chief Engineer 
of the Leckie Smokeless Coal Company, indicates that the 
elevations for mine openings 92, 93, 94, 95, and 96, as used in 
making the structure map are each 17.57 feet too high. The 
net result of this error is to shift the closed 3500-contour 
northeast until it passes between mines 92 and 93 instead of 
between 93 and 94. The 3450-contour should be moved east 
with a rather sharp bend, passing between mines 94 and 95 
and back between 95 anl 96. The other contours are not ma¬ 
terially affected. _ 

The Webster Springs Anticline has a length, in Green¬ 
brier County, of 18 miles and throughout its length it is asym¬ 
metrical, the dip being greater on the west side than on the 
east. The surface rocks along the crest of the anticline in 
Greenbrier County are mostly the New River Group of the 
Pottsville Series with the Bluestone, Princeton, and Hinton 
Groups of the Mauch Chunk Series coming to the surface along 
the North Fork of Cherry, South Fork of Cherry, Little Laurel 
Creek, and Big Laurel Creek. 

Kovan Syncline.—The Kovan Syncline of Reger 2 roughly 
parallels the Webster Springs Anticline and has been traced 
from its northern end, near Hodam, Webster County, to the 
Greenbrier County line y 2 mile east of the common corner of 
Webster, Nicholas, and Greenbrier Counties. The axis of the 
syncline crosses the North Fork of Cherry River between Coats 
Run and Little Lick Run, turns a little more south to the mouth 
of Beech Lick Run on the South Fork of Cherry River, follows 
along the river to the mouth of Mill Run, turns more to the 



nen 4 roughly parallels the Boggs Knob Anticline and the sur¬ 
face rocks belong in the Pocahontas Group of the Pottsville 
Series and in the Bluestone Group of the Mauch Chunk Series. 
With a length of less than two miles in the county the syncline 
dies out just south of Goddard Mountain. The exact location 
of the axis of the syncline is difficult to find but its probable 
location is shown on Map II, being about two miles southeast 
of the crest of the Boggs Knob Anticline. 

Alderson Anticline.—The Alderson Anticline of Reger 5 has 
been traced from Summers County, across the western corner 
of Monroe County, to the city of Alderson at the Greenbrier 
County line. Extending through Alderson, from which the 
fold derives its name, the anticline has been traced to its north¬ 
ern end near Muddy Creek Church. Throughout the four 
miles of the fold in Greenbrier County the surface rocks are 
the limestones of the Greenbrier Series. 

Creamery Syncline.—The Creamery Syncline of Reger", 
roughly parallels the Alderson Anticline. Starting in Sum¬ 
mers County, one mile southeast of Bargers Springs it extends 
northeastward into Monroe County, passes just east of the 
village of Creamery, from which it is named, and reaches the 
Greenbrier County line about % mile east of Alderson. From 
the county line it extends northeastward to Blalcer Mills and 
disappears about V /2 miles north of that village. 

The surface rocks along the axis of the syncline in Green¬ 
brier County belong to the basal part of the Mauch Chunk 
Series and the upper part of the Greenbrier Series. 

Williamsburg (Mount Pleasant) Anticline.—The Mount 
Pleasant Anticline of Reger’ has been described as a weak fold 
starting 1% miles northeast of Wolf Creek Post-Office, extend¬ 
ing northward and passing just east of Mt. Pleasant School, 
reaching the Greenbrier County line 1% miles east of Alderson, 



liamsburg Anticline of this report, although apparently con¬ 
necting with the Mount Pleasant Anticline, has been renamed 
because of its much greater magnitude in Greenbrier County. 

The northern end of the fold is about one mile east of 
Trout Post-Office, and from that point the axis has been traced 
in a general southwest direction, passing % mile west of Sun¬ 
light and is located about 0.7 mile east of the town of Williams¬ 
burg, from which the fold was named. Continuing southwest- 
ward the axis is on the crest of Brushy Ridge, passing through 
Alta and Brushy Ridge School. Near Asbury there is an offset 
along the axis to the east; the crest line, as shown by the 
dashed, red line on Map II, crosses a low saddle in a southeast 
direction for a distance of about one mile. Resuming its south¬ 
west course the fold passes through the south end of Muddy 
Creek Mountain, the axis passing midway between Hawver 
School and Fearnster School and reaching the Greenbrier River 
one mile east of Alderson. The total length in Greenbrier as 
described is 23 miles. 

The fold is unusual in that it is quite severe yet very nar¬ 
row and that the dip is more rapid on the east side than on the 
west. At Alta the crest of the anticline is structurally more 
than 1000 feet higher than the area 0.7 mile to the east and an 
equal amount above the area 1.4 miles to the west; indicating 
both the sharpness of the reversal and the steeper east limb. 
The rocks along the crest of the anticline between Brushy 
Ridge School and about one mile southeast of Williamsburg 
are nearly horizontal, with the fold pitching to the north and 
south from these points. The northern end of the anticline 
plunges more rapidly than the southern end. 

The surface rocks along the crest of the anticline are all 
Mississippian in age, belonging to the lower part of the Mauch 
Chunk Series, the Greenbrier Series, the Maccrady Series, and 
the Pocono Series. From the northern end, east of Trout Post- 
Office, to a point 1.2 miles northeast of Williamsburg, the en¬ 
tire thickness of the Greenbrier Series is at the surface. From 
this point to a point 0.3 mile northwest of Asbury the out- 
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^vuLiuuiug auuimvcsi me hais maives a genue curve around 
the city limits of Ronceverte, crosses the Greenbrier River 
slightly less than one mile east of Rockland and reaches the 
Monroe line midway between Hokes Mill and Nickells Mill. 
From this point the fold has been traced into Monroe County, 
passing % mile west of Sinks Grove, from which the fold was 
named, to a point 1.1 miles east of Lillydale where it disappears. 

The surface rocks along the axis of the fold are almost 
entirely of the Maccrady Series. At a few points the basal 
beds of the Greenbrier Series may remain on the crest and 
where streams cut across the anticline the upper members of 
the Pocono Series are exposed. 

Caldwell (Patton) Syncline.—The Patton Syncline of 
Reger 10 has been described in Monroe County as a weak struc¬ 
tural feature starting 1% miles south of Sinks Grove, extend¬ 
ing northeastward for six miles to the Monroe-Greenbrier 
County line 1% miles east of Patton. Because of its much 
greater extent and severity in Greenbrier County the fold has 
been renamed the Caldwell Syncline, from the town of the 
same name through which it passes and where it is a prominent 
structural feature. 

From its northern end 1% miles north of Anthony, the axis 
of the syncline extends southwestward, in the general direc¬ 
tion of the Greenbrier River, passes *4 mile west of Anthony, 
through Camp Loupemount, passes just west of Harpers, 
through Camp Alleghany to Caldwell. From Caldwell the axis 
of the fold continues southwest through Holliday School, 
crosses U. S. Route 219 % mile west of Organ Cave, and reaches 
Second Creek and the Monroe County line one mile east of 
Patton. 

The surface rocks along the syncline north of Caldwell are 
wholly of the Pocono Series except for a few small areas of 
Maccrady and Greenbrier rocks at and near Caldwell. South¬ 
west of Caldwell the surface rocks along the axis are entirely 
of the Greenbrier Series except for a very small area of Mac¬ 
crady that is at the surface two miles southeast of Ronceverte. 


are at the surface and about % mile south of Asbury the Mae- 
crady and Pocono again appear. Continuing south along the 
axis the entire thickness of the Greenbrier Series dips below the 
surface and on the south end of Muddy Creek Mountain, rocks 
of the Bluefield Group of the Mauch Chunk Series form the 
crest of the anticline. The upper part of the Greenbrier Series 
is again exposed in the Greenbrier River gorge. 

Muddy Creek Mountain Syncline.—Muddy Creek Moun¬ 
tain Syncline is a broad structure with the west limb much 
steeper than the east limb. In many places the exact position 
of the axis of the fold is very difficult to find but its general 
location is clearly defined. 

As shown on Map II the fold has been traced from its 
northern end, 1 mile north of Mt. Vernon School, extending in 
a general southwest direction to Frazier, just south of the 
Greenbrier River. Describing the fold in more detail: the axis 
passes Vi mile east of Unus, follows Bums Run for a short 
distance, crosses U. S. Route 60 about 1% miles west of Rich- 
lands, passes near Persinger School and follows the west side 
of Muddy Creek Mountain to Fry School, reaching the Green¬ 
brier River just west of Frazier. It is possible that this fold 
is the northward continuation of the Laurel Creek Syncline of 
Reger 8 . 

The surface geology along the axis of Muddy Creek Moun¬ 
tain Syncline is mainly that of the Bluefield Group of the 
Mauch Chunk Series but around Unus, on Spice and Burns 
Runs, on the headwaters of Milligan Creek and along the 
Greenbrier River there are outcrops of the Greenbrier Lime¬ 
stone. 

Sinks Grove Anticline.—The Sinks Grove Anticline of 
Reger 9 is a prominent fold crossing most of Monroe and Green¬ 
brier Counties. Having its northern end at Gardner, the axis 
of the anticline extends in a southwest direction through the 
villages of Henning and Vago, passes 1% miles east of Maxwel- 
ton and passes just east of Lewisburg through Wagner Hill. 
















Bobs Ridge the surface rocks along the axis belong in the 
Oriskany Series. At White Sulphur Springs the surface rocks 
along the crest belong to the Marcellus Series and southeast 
the fold continues to pitch with Upper Devonian rocks along 
the crest of the structure, the rocks at the county line belong¬ 
ing to the Chemung Series. 

For details of the structure of this anticlinorium the reader 
is referred to the cross-sections on the margin of Map II (in 
Atlas) and to the discussion of faults at the end of this Chapter. 

Stony River Syncline.—The Stony River Syncline of Dar- 
ton and Taff 10 originates along the North Branch of the Po¬ 
tomac River in Mineral County and has been traced southwest- 
ward across Grant, Tucker, Randolph, and Pendleton Coun¬ 
ties, passing into Highland County, Virginia, two miles east 
of the common corner of Pendleton, Pocahontas, and Highland. 
Remaining in Virginia for nine miles the axis of the syncline 
enters Pocahontas County where the Staunton and Parkers¬ 
burg Pike crosses the State line, 2.2 miles east of Top of Alle¬ 
gheny. From this locality it continues southwestward and 
follows, in general, the State line to Laurel Creek, where the 
main axis is found 1 mile west of Rimel. The fold enters 
Greenbrier County at Middle Mountain and coincides with this 
mountain to its southern end one mile northwest of Neola. The 
axis of the main basin crosses Anthony Creek % mile east of 
Bound School and turning about due south the fold loses its 
identity on Whitmans Draft four miles south of Alvon. 

In Greenbrier County this structural basin is a broad 
gentle syncline, much complicated by crumpling of the relative¬ 
ly incompetent shales and sandstones of the Upper Devonian. 
The surface rocks along its axis belong exclusively to the Che¬ 
mung and Portage Series. 

Neola Anticline.—The Neola Anticline, not previously 
named or described, roughly parallels the Stony River Syn¬ 
cline. Originating 4% miles south of Alvon the axis extends 



cline deepens to the southwest and in general the rise is more 
rapid on the east side than on the west. 

Maple Grove Anticline.—The Maple Grove Anticline of 
Reger 11 named from Maple Grove School, Greenbrier County, 
is a poorly defined structure with a total length of 10% miles, 
six miles being in Monroe County and 4% miles in Greenbrier 
County. Starting 1% miles west of Pickaway it parallels the 
Caldwell (Patton) Syncline, entering Greenbrier County % 
mile southwest of Maple Grove School. Passing % mile east 
of Organ Cave the fold merges into a terrace 1 mile northeast 
of Porestdale School. 

Northeast of the county line the surface rocks along the 
crest belong to the Greenbrier, Maccrady, and Pocono Series, 
appearing in the order named. 

Hurricane Ridge Syncline.—The Hurricane Ridge Syn¬ 
cline of Reger 1 *, described by him as originating in southwest 
Virginia, has been traced across Mercer and Monroe Counties 
to the Greenbrier County line % mile east of Maple Grove 
School. The fold has a length of only 3% miles in Greenbrier 
County, merging into a terrace 1% miles northeast of Porest¬ 
dale School. Northeast of the county line the surface rocks 
along the axis of the syncline belong in the Greenbrier, Mac- 
erady, and Pocono Series, appearing in the order named. 

Browns Mountain Anticline.—The Browns Mountain Anti¬ 
cline of Dart on 13 , described in Pocahontas County in more de¬ 
tail by Price 14 , is the same as the Harts Run Anticline of 
Reger 13 . As noted in the Pocahontas County report cited 
above, the structure is that of an anticlinorium, overturned to 
the west and it is now known to be faulted along the central 
west side. 

"Op. cit., p. 153. 

“Op. Cit., pp. 146-9. 

“Darton. N. H., Monterey Folio, No. 61. U. S. Geol. Sur.; p. 6, 1898. 

“Price, Paul H., Pocahontas County, W. Va. Geol. Sur.; pp. 80-1, 
1929. 


Draft School. From this locality the axis extends northward 
to a point one mile east of Bound School where it again re¬ 
sumes its northeast course. From this point the main axis fol¬ 
lows the western side of Anthony Creek, passing through the 
western edge of the town of Neola and leaving Greenbrier 
County 1.3 miles northeast of Trainer. It is probable that the 
Neola Anticline connects with the unnamed anticline at Rimel 
in Pocahontas County. 

The exact location of the axis of this anticline, like that of 
the syncline to the west, is difficult to determine due to the 
crumpling of the rocks. It is not unusual to find six or more 
reversals of dip in a distance of half a mile across the strike of 
the rocks. Dips of 80 degrees are common and locally the beds 
may be overturned. The rocks along the main axis belong to 
the Portage Series. 

Meadow Creek Syncline.—The Meadow Creek Syncline, 
not previously named or described, is a well-defined basin in 
eastern Greenbrier County. The axis nearly coincides with 
Meadow Creek, from which it was named, and with Laurel 
Run. Paralleling the State line the total length of the syn¬ 
cline is probably not much greater than the 15 miles present in 
Greenbrier County. 

The surface rocks along the axis belong to the Pocouo 
Series. 

Kates Mountain Syncline.—The northern end of the Kates 
Mountain Syncline of Reger” is about % mile east of Pleasant 
Valley School. The axis extends in a southwest direction pass¬ 
ing along the length of Kates Mountain and leaves Green¬ 
brier at the southern end of Kates Mountain. The syncline 
has been traced nine miles into Monroe County, terminating 
1 y 2 miles northeast of Red Mill in that county. Its length in 
Greenbrier County is eight miles. 

The surface rocks along the axis are confined to the Che¬ 
mung Series with the basal beds of the Pocono Series being 
retained on Kates Mountain. 



south oi the rocanontas county -- 

Beaver Lick Mountain to the North Fork of Anthony Creek. 
The section was drawn to illustrate the Burr Fault. Here the 
red sandstones and sandy shales of the Red Medina are lying 
on the overturned Marcellus black shales. The fault’s projec¬ 
tion below the surface is hypothetical but is believed to be as 
shown in the cross-section. 

Cross-Section B—B'.—Cross-Section B—B' begins on Cold 
Knob on Cold Knob Mountain, extends along Chestnut Ridge, 
through Falling Springs (Renick P. 0.), through the Anthony 
Creek gorge at Alvon and ends at the State line V 2 mile north 
of Smith Knob. The surface rocks along the section range 
from the PottsviUe Series down to the Clinton Series. The 
total length of the section is 22 miles. 

Cross-Section C—C'.—This is a short section extending 
from Greenbrier Mountain through the southern tip of Coles 
Mountain, through Bobs Ridge and ending on Sulphur Lick 
Run. The surface rocks are entirely Devonian with all of the 
series represented. The section was drawn at this point to 
illustrate the complex anticlinorium. 

Cross-Section—D—D'.—This 22-mile long section crosses 
about two-thirds of the county. Starting at Clintonville it 
extends southeastward, passes just south of Alta, through 
Lewisburg and Caldwell, and ends at the State line two miles 
northeast of the common corner of Greenbrier, Monroe, and 
Alleghany Counties. The surface rocks include the Bluefield 
Group of the Mauch Chunk Series, the Greenbrier, Maccrady, 
and Pocono Series of the Mississippian, and the Chemung and 
Portage Series of the Devonian. 

UNCONFORMITIES. 

All of the regional unconformities noted in Greenbrier 
County belong to the type known as disconformity, i.e., the beds 
above and below the surface of erosion are approximately 
parallel. As a result they are of minor importance from a 
... , _ • /Ucpnssinn of each un- 


length of five miles in Monroe County, starting % mile north¬ 
east of Elk Knob in that county and entering Greenbrier 
County one-half mile northward from Glace. Northeastward 
the axis passes one mile west of Upper Tuclcahoe School, crosses 
Dry Creek 0.6 mile northwest of Lower Tuekahoe School, and 
terminates 0.6 mile east of Pleasant Valley School. The length 
of the fold in Greenbrier County is 8% miles and the surfaee 
rocks along its axis belong to the Chemung Series. 

Tuekahoe Syncline.—The Tuekahoe Syncline, not previ¬ 
ously named or described, is a small but sharp down warp with 
a total length of 9*4 miles. Starting on Brushy Mountain the 
axis of the syncline has been traced southwestward, crossing 
U. S. Route 60 about 1 Vfe miles east of Pleasant Valley School 
and about two miles west of the Virginia State line. From 
this point the axis crosses O’Neill Knob, passes 0.2 mile west 
of the village of Tuekahoe, from which it receives its name, and 
follows the west side of Dry Creek to Upper Tuekahoe School. 
From this locality the axis continues southwestward and termi¬ 
nates on Grindstone Ridge near the Monroe County line. The 
surface rocks along the axis belong in the Chemung Series with 
a small area of Pocono rocks on O’Neill Knob. 

CROSS-SECTIONS. 

In central and eastern Greenbrier County the rocks are 
often standing at steep dips and in some cases are slightly over¬ 
turned or otherwise so disturbed that structure contouring is 
not possible. In this area the contours are replaced by dip and 
strike symbols and in addition four cross-sections have been 
prepared to show in graphic manner the position of the various 
beds. All of these cross-sections have been made on a vertical 
and horizontal scale of 1:62,500, or 5208 feet to the inch, which 
is the same scale as the topographic map. Each of them ex¬ 
tends approximately at right angles to the strike of the rocks 
and are so spaced as to illustrate the most interesting features. 

Cross-Section A—A'.—Cross-Section A—A' is 2.6 miles 
long beginning on the headwaters of Little Creek, one mile 




the contacts, given in the Chapters on Stratigraphy of the 
various series. (See Index for page references). 

The uppermost important time break in the geologic col¬ 
umn is at the contact of the Pottsville Series of the Pennsylva¬ 
nian with the underlying Mauch Chunk Series of the Mississip- 
pian. The contact is that of an overlap of transgression, with 
younger and younger beds of the Pottsville resting on the 
Mauch Chunk. As is the case with all unconformities of this 
type, the lapse of time between the deposition of the underly¬ 
ing and the overlying beds varies in the direction of the overlap 
and in this case the interval becomes greater in a north and 
northwest direction. 

The next lower regional unconformity is at the contact of 
the Greenbrier Series with the underlying Maccrady Series. 
The contact between the massive limestone and the Maccrady 
red shales is usually sharp but occasionally a thin calcareous 
shale is present, giving to the contact a blended appearance. 
The apparent absence of beds representing the Warsaw and 
Spergen Formations of the Mississippi Valley suggests the 
time value of the unconformity. 10 

Another unconformity is found at the contact of the Po- 
cono Series with the Chemung Series. 10 

The contact between the Helderberg Series of the Devo¬ 
nian and the Bossardville Series of the Silurian has been re¬ 
ported as unconformable, in reports on near-by areas. In 
Greenbrier County there is insufficient evidence to determine 
the exact relationship of the two beds but the relationship is 
tentatively considered to be that of a disconformity. 

FAULTS. 

Only one major fault was noted in the county, that being 
along the west side of Beaver Lick Mountain near the Poca¬ 
hontas County line. Several small faults were noted but only 
four of these are worthy of mention. 

“The full time value of the unconformities at the base of the Green¬ 
brier Series and at the base of the Pocono Series can not be determined 
until anw nnnn the time ranae of the various fossils 




glomerate. The cementing material of either conglomerate or 
breccia is usually calcium carbonate or ferric oxide. 

Sandstone is composed essentially of grains of quartz 
sand. Most sandstones contain smaller quantities of several 
other minerals such as magnetite (magnetic iron ore) and 
mica. Sandstone is described as coarse, medium, or fine 
grained, according to the prevailing size of the sand grains 
of which it is composed. The varying colors of sandstones 
are due to the cementing materials and to minor constituents, 
since pure quartz sand is white or transparent. 

Shales are composed of compacted, finely divided sediment, 
and usually contain a high proportion of clay. Unlike sand¬ 
stones and conglomerates, they do not require the presence of 
cementing material. They are the softest of ordinary sedi¬ 
mentary rocks, and disintegrate more rapidly through weath¬ 
ering than any of the others. Some shales are popularly known 
as “slate,” especially in the coal mining districts. True slate, 
though formed from shale, is quite different and results from 
more intense pressure and heat. 

Limestone consists essentially of calcium carbonate. In 
addition, however, all limestones contain varying, though fre¬ 
quently small, proportions of other minerals. They are harder 
than shales and, when well compacted, are among the toughest 
and strongest of sedimentary rocks. As calcium carbonate 
is somewhat soluble in w r ater, especially if the latter contains 
a trace of any acid, limestone is removed directly by running 
water, without previous weathering. This process of removal 
of limestone by solution, when carried on by underground 
water, results in the production of the caves and sinks that 
are so common in thick limestones. A limestone-like rock, 
which contains, besides calcium carbonate, a considerable 
percentage of magnesium carbonate, is called a dolomite. With 
a smaller percentage of magnesium carbonate, it is called a 
dolomitic limestone. 




liuniuus uj. annum mauer ivmcu uirougii geological processes 
has become so changed by loss of volatile matter that it is 
more or less compact and dark in color. It burns with com¬ 
parative slowness and decomposes slightly in the atmosphere. 
It has a variable chemical composition and is not homogeneous. 
It grades into peat and differs from that substance in com¬ 
position chiefly in the smaller percentage of water, oxygen, 
and volatile hydrocarbons. 

A few descriptive terms that will be used frequently in the 
volume will be defined here: 

Arenaceous, from Latin arena—sand; meaning sandy, or composed 
largely of sand. 

Argillaceous, from Latin argilla—white clay; meaning composed 
largely of clay. 

Calcareous from Latin calx—limestone; meaning composed largely 
of calcium carbonate. 

Sedimenary rocks, though often occurring as described 
above, are probably found more often of intermediate com¬ 
position. Thus a rock may be formed of a mixture of the 
finely divided particles of which shale is composed, with cal¬ 
cium carbonate. If the latter appear to predominate, the rock 
is called an argillaceous limestone. In the same way, a rock 
composed of a mixture of sand and calcium carbonate is an 
arenaceous limestone if the main constituent is calcium car¬ 
bonate ; but if it is composed mainly of sand grains it is called 
a calcareous sandstone. So too, a rock made up of shale par¬ 
ticles and sand grains is an arenaceous shale, or an argillaceous 
sandstone, depending on which constituent predominates. 

Derivation of Sediments and Implied Environment.—As 
stated above, all of the outcropping rocks of Greenbrier County 
are of sedimentary origin. They consist of sandstone, shale, 
and limestone of great variety in composition and appearance. 
These materials were originally gravel, sand, and mud, de¬ 
rived from the decomposition of older rocks, chemical precipi¬ 
tates, and the remains of plants and animals that lived in the 
seas or swamps while the strata were being deposited. 

The rocks reveal the unwritten history of the sedimenta- 
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deposited. For example, rocks marked by ripples, cross-bedded 
by currents, or cracked by drying on mud-flats, indicate 
shallow water, while certain fossils indicate marine water and 
others indicate fresh or brackish water. 

Not only can the condition of sedimentation be determined 
but also the character of the adjacent land. The sand and 
pebbles of coarse sandstone and conglomerate show that the 
adjoining land may have been high and the stream gradient 
steep. Red beds are generally indicative of continental de¬ 
posits in an arid climate. Limestones are indicative of clear 
water and if shallow water is also indicated the adjacent land 
must be low and the streams too sluggish to carry off the 
coarser sediments. 

If we could reproduce the physical environment found at 
the beginning of the deposition of our sedimentary rocks, which 
is roughly estimated at 500,000,000 years ago, we would find 
that the area now occupied by West Virginia was covered 
with a sea which extended from the Gulf of Mexico on the 
south to Newfoundland on the north. To the east was a 
rugged and mountainous continent composed of crystalline 
(igneous and metamorphic) rocks. This continent roughly 
paralleled what is now the Atlantic coast. It was from this 
region that the greater part of the sedimentary rocks now 
found in West Virginia was derived. The area occupied by 
this sea was a zone of weakness and was, on the whole, a sub¬ 
siding basin, in part due to the weight of the accumulating 
sediments, up to the close of the deposition of the youngest 
sediments found in the State. During this time minor oscilla¬ 
tions caused the withdrawal of marine waters, at times more 
or less completely. On the whole, however, the area was one 
of subsidence so that during its history sediments several miles 
in thickness were accumulated. Generally speaking the water 
was comparatively shallow and not comparable to our present 
ocean depths. 

The oldest rocks exposed in Greenbrier County are of the 
Red Medina Series. These rocks outcrop along the west side 
of Rpflvor T,iek Mountain from the Pocahontas County line 


iferous and, as emphasized by their red color, indicate deposi¬ 
tion under subaerial conditions. The overlying White Me¬ 
dina (Clinch, Tuscarora) is a dense quartzite, in Greenbrier 
County, but from its appearance in other counties of the State 
it is believed to have been deposited in marine waters. The 
Clinton is poorly exposed in this county but thin limestones in 
the upper part and scattered fossils indicate that it is at least 
partly of marine origin. The remaining Silurian beds,— 
Niagara, Rondout, and Bossardville,—reveal a vast assemblage 
of marine forms. 

It is apparent that Silurian time was one of encroaching 
seas and that during this period the cycle of erosion of the 
'ancient land mass to the east was nearly completed. 

The Lower Devonian, next above the Silurian, is abun¬ 
dantly fossiliferous and the environment was quite similar to 
that prevailing in upper Silurian. The limestones and cherts 
indicate clear water while the sandstones that occur in the 
upper part are well sorted and usually quite pure. These sand¬ 
stones were derived from the east and indicate that the ancient 
continent was slowly being uplifted. 

The Middle Devonian in Greenbrier County is largely 
black shale. The origin of black shale is still the subject of 
much debate. However in this county fossils show that ma¬ 
rine conditions prevailed for at least a part of Middle Devo¬ 
nian time. 

From the bottom to the top of the Upper Devonian the 
sediments become more and more coarse and the sandstones 
become more and more massive. The older part (Portage) is 
only sparingly fossiliferous with both marine and plant fossils. 
The Chemung coining above the Portage is abundantly fossil¬ 
iferous with a large assemblage of marine forms. At the top 
of the Upper Devonian (Catskill) is a succession of red shales 
with enclosed conglomerates that sometimes reveal plant fos¬ 
sils. These red shales are continental deposits and do not ex¬ 
tend over the entire county. 

As indicated above, at the start of Devonian time the 
ancient land to the east was low and the seas clear. Uplift ol 


predominance of shale. That the eastern land mass continued 
to rise during Devonian time is shown by the material com¬ 
posing each succeeding group of rocks. Prom the beginning 
to the end of this period there is a more or less gradual change 
from limestone to coarse sandstones and shales, from wholly 
marine beds to interbedded marine and non-marine beds with 
red non-marine beds at the top. The direction of the source 
of the sediments throughout all of Devonian time appears to 
have been to the northeast of Greenbrier County. 

Overlying the Catskill is about 600 feet of sandstones 
and sandy shales of Mississippian age that are partly of marine 
and partly of non-marine origin. These beds correlate with 
the Pocono Series and appear to be the equivalent of the Price 
Formation of Virginia. The red Maccrady shales and thin 
sandstones are next above and as both the Pocono and 
Maccrady thicken to the southeast the source of the material 
composing them is assumed to lie in the same direction. Thin 
lenticular coals in the Pocono indicate a moderate climate. 

The source of the detrital material in the Greenbrier lime¬ 
stones is not known but the abundance of marine shells and 
corals speak eloquently of quiet marine environment and 
moderate temperatures. Likewise the exact source of the clas¬ 
tic material in the overlying Mauch Chunk Series has not been 
worked out. However, it is safe to say that the ultimate source 
of most of the material was the land mass to the east. The 
Mauch Chunk is composed of red shales and sandstones and 
some marine limestones with the marine beds occurring less 
often near the top. Thin coal seams scattered through the mid¬ 
dle of this series indicate a generally mild temperature. 

The Pottsville Series rests unconformably on the Mauch 
Chunk with the change quite abrupt from red shales to dark 
sandy shales and sandstones. Only the lower and middle 
groups of the Pottsville remain in Greenbrier County, the 
upper group and all younger rocks of the Paleozoic having 
been removed by erosion. No distinctly marine fossils have 
been found in the Pottsville of this area and numerous coal 
beds testifv to a subaerial environment with abundant plant 


ginia with Explanatory Text, Bull, 42, Va. Geol. Sur.; 1933. 

Reeves, Frank.—Manganese Deposits of Eastern West Virginia, 
Ser. 1, Bull. 6, W. Va. Geol. Sur.; 1935. 

Price, Paul H., McCue, J. B., and Hoskins, Homer A.—Springs of 
West Virginia, Vol. VI, W. Va. Geol. Sur.; 1936. 

Tucker, R. C.—Deep Well Records, Vol. VII, W. Va. Geol. Sur.; 
1936. 

Price, Paul H., Tucker, R. C. and Haught, O. L.—Geology and Nat¬ 
ural Resources of West Virginia, Vol. X, W. Va. Geol. 
Sur.; 1937. 

Nomenclature and Correlation.—In Greenbrier County, 
the problem of proper nomenclature, along with accurate cor¬ 
relations, involves a selection from equivalent titles that have 
been given the same formations in different regions. In the 
present instance this discrimination must be made from the 
published columns and generally accepted terms in the re¬ 
spective localities of the surveys that have been made in ad¬ 
joining areas, and in part the local area. These are principally 
the State Surveys of New York, Pennsylvania, and subsequent 
eastern States; those of Virginia and other southern Appa¬ 
lachian States; those of the general Mississippi Valley; the 
U. S. Geological Survey; and more especially the column of 
the West Virginia Geological Survey. Fortunately, general 
revision is unnecessary, but early deductions must be affirmed, 
while many of the local names must be considered as such, so 
that original titles of which there is no longer a doubt may 
be properly applied. 

In this report as in all the West Virginia Geological 
Survey reports an attempt is made to recognize and follow 
the earliest nomenclature of authentic publications that have 
had general circulation and are of sufficient detail to follow. 

In the Pennsylvanian Period the amplified Pottsville 
nomenclature of southern West Virginia, as used in numerous 
reports of the West Virginia Geological Survey, is employed. 

In the Mississippian Period it is necessary to choose 
between the distinct nomenclatures of the East and the West. 
In this Period four major series are easily recognized. Par¬ 
ticularly is this true in southern West Virginia, where, until 
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members from the base and thinning between coal seams His¬ 
torical geologists, noting the rapid thickening of Pottsville 
rocks to the south have ignored much evidence to the contrary 
and postulated a source for the material in that direction, 
is the junior author’s belief that the bulk of the material mak¬ 
ing up these rocks came from some point to the northeast * 
Greenbrier County and that the rate of subsidence of the fill¬ 
ing basin controlled the thickness of the formations. Erosion 
of the Maucli Chunk shales from the central part of the btate 
mav have contributed some detritus, especially in the lower 
part of the series. This conclusion is based on a study of the 
unconformity and on the size and distribution of the pebbles, 
sand, etc., across the northwest part of the county. 

Bibliography.—The following is a brief list giving only 
the principal publications of a geological, historical, or eco¬ 
nomic nature that have direct bearing on Greenbrier County. 

White. I. C.—Coal Report. Vol. II. W. Va. Geol. Sur.. 1 9 03. 

White, I. C.—Petroleum and Natural Gas, Vol. 1(a), 
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study estabUshed the relationship of these rocks to those of 
the East and the West. Because of the close proximity and 
similarity of conditions the same nomenclature is herein re- 
tained so far as applicable. It is true that even in this short 
distance considerable thinning has occurred but the same 
major groups have carried through the entire county. 

In the Devonian and Silurian it has been the policy of 
the West Virginia Geological Survey to retain the New York 
nomenclature where possible. Many of the important subdi¬ 
visions, although somewhat attenuated, are easily recognized 
across the State. 

In Chapters VI to IX, inclusive, where the various sub¬ 
divisions are discussed in detail, the nomenclature of several 
organizations and authors is included, together with that 
adopted in this report, which should serve to harmonize con¬ 
flicting names. 


Classification of Outcropping Rocks.—Figure 7 is a general 
columnar section of the outcropping rocks of Greenbrier 
County, indicating the maximum and minimum thicknesses of 
all subdivisions of sufficient importance to be mapped geologi¬ 
cal! v, followed by a brief description of their most salient fea¬ 
tures Further descriptions and subdivisions are included n - 
der the discussions of each series in Chapters VI to IX, in¬ 


clusive. 
























CHAPTER IV. 


Structural Geology. 


INTRODUCTION. 

In order to appreciate the structural geology of Greenbrier 
County it is necessary to analyze it in its general position and 
relationship with the surrounding areas. It must be kept in 
mind that the county has received its proportionate share of 
the disturbances that have affected the Appalachian area m 
general. By its structure is meant the position in which the 
strata are now fonnd;—their position or deviation from the 
horizontal, the approximate position in which they were origi¬ 
nally deposited. 

Preceding discussion has shown us that the sediments 
were deposited on the floor of a shallow sea, the bottom of 
which slowly sank to permit the accumulation of thousands 
of feet of muds, sands, and limes. However, all those buried 
for any considerable depth had been compacted into their con¬ 
solidated equivalents, shales, sandstones, and limestones. 

These rocks were then subjected to tremendous earth 
stresses. These stresses were coming from the east and south¬ 
east and were of mountain-making proportions. The geologic 
time was during the latter part of the Permo-Carboniferous 
Period The forces were of sufficient magnitude to move tne 
ancient crystalline mountains, on the east, bodily westward 
so as to squeeze these sediments which had been deposited in 
the sedimentary trough into many elongated folds This tan¬ 
gential or compressive stress tended not only to fold or buckle 
the rocks but mash and telescope them m such a way that they 
were thickened en masse and raised from beneath the: sea. 
Thi* p.nisode in geological history is known as the Appalachian 



the approximate interval to the Sewell Coal is known, hi this 
way the position of the key horizon (Sewell Coal) can fairly 
accurately be determined, whether it is below drainage or 
whether it has been removed from the tops of the hills. 

The detailed work necessary to prepare the structure map 
included several hundred observations on the key horizon 
and other known stratigraphic horizons. Elevations were ob¬ 
tained either by aneroid barometer, checked on the nearest Gov¬ 
ernment spirit-level determination as recorded on the topo¬ 
graphic maps, or from spirit-level determinations furnished by 
engineering departments of several operating companies. 

In Greenbrier County there is considerable variation in 
the intervals between the different stratigraphic horizons due 
to the thickening or thinning of the intervening measures. 
For this reason it must not be assumed that the structure on 
other horizons conforms exactly to that of the key horizon 
(Sewell Coal). In order to better determine the position of 
other beds, a table of intervals was prepared from numerous 
detailed stratigraphic cross-sections and measurements of in¬ 
tervals from place to place. The principal results of these 
data are condensed in the following table which shows the in¬ 
tervals above and below the Sewell Coal. These tables were 
used in determining the contours on the key horizon m locali¬ 
ties where direct observations could not be made: 


height, as the exposed sediments were immediately attacked 
by weathering agencies which would have reduced them to 
sea-level instead of a fairly even-crested plain during the 
course of the vast lapse of time that followed, had not the en¬ 
tire area again been subjected to earth stresses of mountain¬ 
making proportions. This time, however, the stresses operated 
vertically rather than horizontally, as had the previous ex¬ 
ample, and are responsible for the greater part of our present 
elevation. It is true that the entire area has since been sub¬ 
jected to one more rejuvenation, but of less magnitude than 
either of the preceding movements. The present topography 
is the result of the interaction of these forces with the atmos¬ 
phere or weathering agents. 

METHODS OF GEOLOGIC WORK AND REPRESENTATION 
OF STRUCTURE. 

The method of determining the structure, or position of 
the rocks in Greenbrier County was not the same in all parts 
of the county. In the western part of the county where the 
rocks have been only slightly disturbed and where the strata 
are still practically horizontal, there are some well-defined 
beds, where it is possible to measure thicknesses and determine 
dips over fairly wide areas, by means of aneroid barometer 
levels, with considerable accuracy. 

In this region a structure map has been made, showing 
the position of the base of the Sewell Coal of the New River 
Group of the Pottsville Series in the region where this coal 
occurs. This area includes the Meadow Creek and Big Clear 
Creek commercial fields where many elevations are available. 
That portion of the Cherry River drainage in Greenbrier 
County, including the North and South Forks, is practically 
uninhabited. Second-growth timber is in part about large 
enough to cut again. Travel is with difficulty and must be 
made on foot. Under these conditions and with very little 
prospecting, information on the coal is only slight. However, 
other key horizons from which the approximate interval to 
the Sewell Coal is known have been used to show the base 


side, where the rocks have suffered greater deformation, dif¬ 
ferent methods of stratigraphic work are necessary. In a large 
part of this area the rocks have been severely deformed, leav¬ 
ing them tilted, vertical, occasionally overturned, and some¬ 
times faulted. In such areas the aneroid and level are of minor 
importance, but the combination clinometer and pocket transit 
takes their place. With this instrument numerous dip and 
strike readings were taken, most of which are shown on Map 
II (in Atlas). By using the accurate topographic maps many 
cross-sections across the dip were made, and accurate contact 
lines of the different series were mapped. Pour cross-sections 
have been plotted to a scale of 1:62,500 both horizontally and 
vertically and appear on the upper right corner of Map II. In 
other localities, where conditions were favorable, horizontal 
measurements were made across the dips to secure data for 
compilation of thickness by trigonometric formulae, and the 
resulting sections, along with those vertically measured in the 
western half of the county, appear in Chapter V under the 
heading of “Measured Sections.” 

DETAILED STRUCTURE. 

ANTICLINES AND SYNCLINES. 

Webster Springs Anticline.—The Webster Springs Anti¬ 
cline of Reger* has been traced from northern Webster County, 
across the eastern edge of Nicholas County to the Greenbrier 
County line about 3*4 miles northeast of Richwood. Along 
the crest of the fold at the county line the Sewell Coal has an 
elevation of about 3175 feet. Along the crest southwestward 
there is a gradual rise of almost 100 feet to the mile and at the 
high point along the fold, one mile south of Mann Knob, the 
Sewell Coal has an elevation of about 3725 feet. From this 
point the fold trends a little more to the west passing just 
south of Beech Knob and pitches at the rate of about 30 feet 
to the mile. Prom this point the axis of the anticline gradually 
bends more and more toward the south, and near the head¬ 
waters of Sam Creek there is a structural saddle with the ele- 
























































































































resulting from differences in the composition and structure 
of the rocks. 

Another type of sink-hole, quite common in Greenbrier 
County, is due to the collapse of the roof of underlying cav¬ 
erns. Sinks due to this cause are quite irregular in shape 
and are often elongated. They are usually steep walled and 
are often quite large. It is the exception, rather than the rule, 
for the cavern roofs to collapse suddenly and usually the set¬ 
tling is so gradual that it would hardly be noticed by a resi¬ 
dent of the region. 

The average sink-hole in Greenbrier County owes its origin 
to a combination of the two main causes discussed above. In 
general they have been excavated above the water-table, drain 
downward through openings in their floors and are therefore 
usually dry. The outlets of some, however, are clogged by 
clay, humus, and other insoluble matter washed into them, 
allowing the development of small lakes whose levels are above 
the water-table and independent of it. In some sinks the 
water leaks away slowly; in others the insoluble stopper is 
suddenly broken through and the lake disappears with a rush. 

Caverns.—Caverns of many sizes and shapes occur in the 
limestones of Greenbrier County. In so far as they have been 
explored most of the caverns are small, many of them hardly 
extend beyond the twilight zone. Prom the vast area in which 
no surface streams are present it is apparent that many of 
these small caverns must interconnect. However, these con¬ 
necting passageways may be small and difficult to traverse. 
Some of the caves are smooth walled, showing only the effects 
of solution, while others are sparingly ornamented with calcite 
deposited from solution. 

The process of precipitation by subsurface waters is 
clearly evident in the deposits of calcite in the form of drip¬ 
stone. Vadose (ground) water charged with calcium car¬ 
bonate percolates downward from the surface of the ground 
to the roof of the cavern, where, clinging to the ceiling, it 
forms drops. While at rest it evaporates a little, loses some 


Solution in Carbonate Rocks.—Pure water dissolves min¬ 
eral matter but water containing oxygen, carbon dioxide, and 
acids is a vastly more efficient solvent. The rain water that 
reaches the rocks is not pure. In falling through the at¬ 
mosphere it acquires oxygen and carbon dioxide, and in perco¬ 
lating through the crust of vegetation and the underlying soil 
in humid regions it absorbs more carbon dioxide as well as 
various organic acids formed by the decomposition of plant 
matter. 

Limestone is soluble in water charged with carbon dioxide 
and therefore in humid regions, where rainfall is plentiful and 
evaporation relatively slight, it is vigorously attacked by sub¬ 
surface water with striking results. Great holes are formed 
in the surface, caverns are hollowed out below ground, and 
surface streams are undermined and led away through sub¬ 
terranean channels. That subsurface water is responsible for 
this work is shown by the fact that the water of springs and 
wells in regions of limestone and dolomite is “hard”; that is, 
it contains much calcium carbonate in solution. 


Sinks.—In compact, well-stratified limestones, such as 
those in Greenbrier County, the easiest descent for vadose 
water is through vertical joints and along bedding-planes. 
Those avenues most favorably situated with respect to supply 
from above and free circulation below are readily enlarged by 
solution as the descending water passes through them. En¬ 
largement is most effective at the surface, where movement of 
the water is most rapid and where the water is freshly charged 
with carbon dioxide from the atmosphere and from decaying 
vegetation, and decreases rapidly downward. In consequence 
the point of intersection of two joints near the surface be¬ 
comes a funnel-shaped depression. As the depression widens, 
the overlying mat of insoluble mantle and vegetation collapses 
into it, and a sink is formed. Sinks of this (funnel) type 
ranee in size from small openings only a few inches in di- 


falling on the floor below, it evaporates still further, leaving 
another minute deposit. As the drops slowly but endlessly 
succeed each other, long "icicles” of calcite (stalactites) grow 
downward from the roof, while broader accumulations (sta¬ 
lagmites) grow upward from the floor. If the process goes 
on long enough each pair coalesces and forms a column. Drip¬ 
stone assumes many fantastic shapes, curious to the cavern 
visitor, but all are formed in this simple way. 

In past times caverns often served as refuges for primi¬ 
tive man and as dens for animals that are now extinct. Be¬ 
cause of this the bones of men and animals, stone implements, 
and other objects have accumulated in the caves and have 
often been sealed up beneath deposits of calcium carbonate 
slowly accumulating on their floors. Relics of this kind, 
especially in certain parts of Europe, have revealed much 
concerning the life and culture of the times before the be¬ 
ginning of written history. 

The following item taken from “The Pleistocene of North 
America and its Vertebrated Animals from the States East of 
the Mississippi River and from the Canadian Provinces East 
of Longitude 95°”, by Oliver P. Hay, Carnegie Institution of 
Washington, Washington, D. C., pp. 34-35, 1923, records the 
finding of several bones of a prehistoric sloth in a cave in 
Greenbrier County: 

“In a cave situated somewhere in this county were found the 
bones described in 1799 by President Thomas Jefferson (Trans. Amer. 
Philos. Soc., Vol. IV, pp. 246-260) under the name Megalonyx. Colonel 
John Stewart became interested and saved some of the bones from 
being carried away by curious inhabitants of the region. 

"The bones, a distal end of a femur, a complete radius, a complete 
ulna, three claws, and some other foot-bones were secured and pre¬ 
sented to the American Philosophical Society of Philadelphia, from 
which they passed into the possession of the Academy of Natural 
Sciences, where they are still preserved. Some of these were de¬ 
scribed by Dr. Caspar Wistar (Trans. Amer. Philos. Soc., Vol. IV, 
1799, p. 526, plates I, II). 

"Inasmuch as this species may have existed during a large part 

of the Pleistocene and certainly after the passing of the Wisconsin 

epoch, and inasmuch as no other species were found associated with 








own satisfaction tliat the bones were found in what is now 
known as Organ Cave in southern Greenbrier County. (See 
Maps I and II in Atlas). 


Present Fauna in the Caves.—An interesting account of 
the life to be found in caves of the State is to be found in the 
Proceedings of the West Virginia Academy of Science, West 
Virginia University Bulletin, series 34, No. 15, pp. 39 to 53, 
1934. In this paper Professor A. M. Reese, of the University 
Department of Biology, gives a detailed account of liis visit 
to 43 caves. The following descriptions of the caves of Green¬ 
brier County are taken from the paper just cited: 

"Organ Cave, visited April 26, 1932. 

"This, as has been said, is one of the few commercial caves of 
the State and is easily located by watching for the advertising signs 
along Route 24, (U. S. Route 219). in the lower side of the county 
near the Monroe County line. It is situated about one-half mile east 
of Route 24, (U. S. Route 219). The entrance is large and is at the 
base of a high, rocky cliff. The cave is partially lit by electricity. 
Some interesting formations are to be seen in this cave, also a num¬ 
ber of wooden troughs, for collection of saltpeter, said to have been 
used during the war between the States. A considerable pond of 
water is here but at the time of our visit it was very cloudy and no 
animals could be found in it No insects were seen. Several bats 
were collected, but were misplaced and so are not named here. 

"The West Virginia Biological Expedition on July 30, 1931, found 
adults and larvae of the salamander, Desmognathus fuscus fuscus. 
This parly also found Rana clamitans in the cave and R. sylvatica at 
the cave entrance, both probably accidental visitors." 

On June 21, 1929, the senior author was shown through 
the cave by the manager, Mr. S. M. Sively. The cave, which 
is electrically lighted is in the Hillsdale member of the Green¬ 
brier Limestone. Water that was colored for testing was found 
to emerge on Second Creek. In addition to the many interest¬ 
ing formations of dripstone, one of the main attractions to the 
visitor is the presence of 37 saltpeter hoppers used in making 
gunpowder by the Confederates in the Civil War. Of interest 
to the geologist is the fact that in this cave was found the 
bones of the Pleistocene Xenarthra Megalonyx Jeffersonii, 
named and described by President Jefferson in 1799. 





















































"Muddy Creek Cave. 

"This cave was n< 
north of Alderson on i 
of Eurycea lucifuga fr 
H. Fletcher.” 


risited by the writer. It lies about one mile 
road to Blue Sulphur Springs. A specimen 
i the cave was secured through Mr. Richard 


Subsurface Drainage.—No tests were made by the Survey 
to determine the outlets of the various streams that sink into 
the limestone but the structural position of the rocks and field 
data suggest the following: 


Stream __ Probable Point of Emergence of Strea 

Sinking Creek.Piereys Mill 

Milligan Creek.0.6 mile N. W. of Fort Spring 

Culverson Creek...Tributary to Spring Creek (?) 

Roaring Creek.0.7 mile N. of Sunlight 

Buckeye Creek.Tributary to Spring Creek (?) 


From a structural standpoint it is possible that Culverson 
Creek and Buckeye Creek flow southwest on their subsurface 


course and emerge either on Mill Creek or near Fort Spring. 








the original substances. Water permeating the ports of rocks 
dissolves and removes any soluble substance originally pres¬ 
ent, as well as those formed by the chemical action of oxygen 
or carbon dioxide. Thus, the grains of substances neither 
subject to chemical change nor appreciably soluble in water 
are separated from one another in so finely divided a state 
that running water can easily carry them away. Sand, for 
example, is formed in this way from granites and from sand¬ 
stones. The sand grains originally present in these rocks are 
simply left separated one from another through the removal 
of the other materials that, with the sand grains, compose 
such rocks. 


Effects of Changes of Temperature.—Changes of temper¬ 
ature, especially in the Temperate Zones, are very active in 
breaking rocks to pieces, thus exposing fresh surfaces to the 
action of air and water. All substances change in volume with 
changes of temperature, and the change is nearly invariably 
expansion with rise in temperature. Since each of the several 
minerals of which rocks are composed has its own rate of 
change of volume with temperature, the result of considerable 
temperature change in a mass of rock is generally a weaken¬ 
ing of the adhesion of unlike minerals to one another. 

Another powerful disintegrating agent is the freezing of 
water which has been absorbed into the pores of the rock. 
As is well known, when water freezes the volume change is a 
decided expansion. Just as water freezing in pipes bursts 
them, so freezing in crevices of rocks pushes the pieces farther 
apart, while the freezing in the very small pores within the 
rock tends to break down the entire mass into a pile of mineral 
fragments. In this area we do not see piles of minerals so 
produced because abundant rainfall carries away the products 
of disintegration as fast as they are produced. 

The Processes of Erosion and Deposition Never Cease._ 

The processes of the removal of material from the higher por- 


PART II. 


Geology. 


CHAPTER III. 


GEOLOGIC PROCESSES: EROSION 
AND DEPOSITION. 


Hills and Valleys are Temporary Features. — When we 
look at the hills and valleys of our State, and think of the 
fact that the first inhabitants of this region, probably several 
thousand years ago, saw the same hills and valleys practically 
as they are to-day, it is hard to realize that they are, after 
all, quite temporary features—that there was a time in the 
earth’s history before they existed, and that in the future they 
must surely vanish. Yet, whenever we see a stream flowing 
turbid with suspended matter after a rain, we have before us 
the process through which the valleys were made, leaving the 
hills as temporary remnants of the formerly continuous beds 
of rocks. And by this one process the hills too will, in time, 
be worn away and the materials of which they are composed 
carried seaward, finally to rest, in the case of material from 
most of our State, in the growing delta at the mouth of the 
Mississippi. 

Weathering is a process of physical and chemical change 
which goes on whenever rocks are exposed to air, moisture, 
and changes of temperature. The active agents contained in 
air—oxygen and carbon dioxide—attack certain compounds 


is no area of the earth’s surface that remains quite unaffected 
by these processes for any considerable length of time. How 
is it then, that the higher parts of the earth have not, long 
ago, been worn away entirely? Since the oceanic basins are 
larger than the land areas, to have this cycle go on to comple¬ 
tion would mean that the earth would be entirely covered with 
water. This would certainly have happened long ago if the 
outer zone of the earth, (which we call the “crust” of the 
earth, because it was once thought that all of the earth within 
this zone was liquid), were stationary. Just as surely as 
these weathering processes with the aid of running water are 
trying to remove the irregularities of the surface of the earth 
internal processes or forces are tending to prevent it. We 
know that vast masses of this outer zone of the earth have 
moved upward even as far as several miles, while other masses 
have sunk downward. This fact is not so immediately evident 
as is that of the erosion processes just stated. Remains of sea 
animals, shells, corals, teeth and spines of marine fishes are 
found in many beds of rock now thousands of feet above sea- 
level. As a matter of fact all of these have been found in the 
rocks of Greenbrier County. The Greenbrier Limestone which 
is so conspicuous along the Greenbrier Valley contains literally 
millions of beautifully preserved marine shells and corals, 
while in the western part of the county fossil fish teeth are 
found a few feet above the Sewell Coal. 

The processes of sinking and of elevation have actually 
been observed in many parts of the world. For hundreds of 
years parts of Denmark and Sweden have been slowly rising. 
On the other hand a part of the coast of Greenland has been 
sinking at the rate of several feet a century since the first 
settlement of that coast by Europeans. 

Not only are portions of the outer zone of the earth ele¬ 
vated or depressed, but they are often times deformed into 
large or small arches, such as may be seen in the county 
(Alvon) and particularly in Pendleton and other counties of 




opposite me iraciure nave sna past one another. Since we 
will frequently have occasion to speak of the features just 
mentioned these terms will be defined here: 

Anticline.—A fold that is arched upward or convex upward. The 
oldest beds are in the middle. 

Syncline.—A fold that is arched downward or convex downward. 
The youngest rocks are in the middle. 

Fault.—A fracture or break along which there has been move¬ 
ment. The masses on opposite sides have moved past one another. 

It can be seen that while a land area remains, as a whole, 
higher than the surrounding districts, not only will no new 
deposits (except volcanic) be laid down upon it, but the de¬ 
posits already present will be continuously worn away. Now, 
the area of the State has, for a very long time, remained at 
least as high as any neighboring region. For this reason no 
very young rocks are found in Greenbrier County, or even in 
West Virginia, and many of the older rocks have been re¬ 
moved in places. 

Classification of Rocks.—The rocks of the earth’s crust 
fall into three main groups:—igneous, metamorphic, and sedi¬ 
mentary. Igneous rocks are those that have solidified from 
a molten magma. Metamorphic rocks are those that have 
been subjected to such intense heat and pressure that their 
physical and chemical properties have been changed. Sedi¬ 
mentary rocks are made up of the transported products of 
decomposition of older rocks or of organic material. 

It is important to remember that all of the outcropping 
rocks in Greenbrier County are sedimentary rocks. 

How Sediments Change to Stone.—As sediment is de¬ 
posited, whether under water or on land, the lower beds be¬ 
come subject to an ever increasing pressure, due to the weight 
of the sediments that are constantly being laid down upon 
these lower beds. This slowly forces the particles of which 
the lower beds are composed closer together, besides flatten¬ 
ing all particles of softer material. As the depth to which 
the lower beds are buried increases with deposition of new 



IS deposited, tile temperature or *-iie U«M1 ueuo ..... .... — 
175 to 200° Fahrenheit. The pressure under the same thick¬ 
ness of sediments of average density will be in the neighbor¬ 
hood of 10,000 pounds per square inch. It must be remem¬ 
bered that beds of sediment are subjected to such pressures 
and temperatures, not for periods of time as we are well able 
to comprehend, but for periods of hundreds of thousands and 
millions of years. Under these conditions beds of soft clay 
and silt are changed into compact shales. 

However, pressure and moderate heat alone are entirely 
ineffective in changing beds of reasonably pure quartz sand 
to solid sandstone. This takes place only through the deposi¬ 
tion of some kind of cementing material,—usually from cir¬ 
culating water,—among the sand grains. The more important 
of these cementing materials are calcium carbonate, ferric 
oxide, and silica. Calcium carbonate (CaCO„). is the chief 
constituent in ordinary limestone and is soluble in slightly 
acid water. Ferric oxide (Fe 3 0 3 ) is more familiar to us as 
iron rust (Fe 2 0 3 .nH 2 0) and when found in large quantities 
the minerals, limonite (Fe 2 0,.nH 2 0) and hematite (Fe 2 0 3 ) 
are valuable iron ores. Silica (SiO.,) is simply the material 
(quartz) of the grains themselves. Although practically in¬ 
soluble in cold water it is soluble in hot water which already 
has certain substances in solution. 

Limestone may be deposited as a mass of shell fragments, 
as a fine-grained lime mud, or as a mixture of these compo¬ 
nents. In either case it is readily and rapidly consolidated 
through formation of crystals of calcite, and through the 
effect of high pressure. 

The Sedimentary Rocks.—All rocks thus formed through 
compaction and cementation of sediments under conditions of 
moderate temperatures and comparatively moderate pressures 
are called sedimentary rocks. The main classes into which 
they are divided are as follows: 

Conglomerates are sedimentary rocks composed largely of 
noVUUoc i, mi hmilrlers that. is. of fragments larcer than coarse 




















































































































































































Creek, Little Laurel Creek, South Fork of Cherry Eiver and 
North Fork of Cherry River, drain northern Greenbrier Coun¬ 
ty. A gaging station on this river was established at Rich- 
wood, Nicholas County, July 3,1908, and records are available 
from that date to September 30, 1916, when the station was 
discontinued. Another gaging station was established on this 
river at Fenwick, Nicholas County, September, 1929, and rec¬ 
ords are available for this station to September, 1935. The 
following records of these stations were taken from the various 
Water-Supply Papers of the United States Geological Survey 
previously quoted under the description of Greenbrier River: 




























































































































































































































































































































The following summary of flood stages and discharges 
for the Greenbrier River at Alderson is taken from the United 
States Geological Survey Water Supply Paper No. 771, pages 




































sixth of Greenbrier County, has a meandering length of 52.58 
miles, of which about 41 miles is within or along the border 
of the County. It has its source in eastern Summers County 
at an elevation of approximately 2800 feet and empties into 
Gaulev River at Carnifex Ferry, Nicholas County, at an ele¬ 
vation of about 1180 feet. The rate of fall is not uniform 
from the source to the mouth as the following table shows: 


Gradient of Meadow River. 



Miles 

Elevation 

Fall, Feet 

Fall per Mile, 
Feet 

Distance . 

o"s 

2700 

1# ° I 

'"mo"" 

Distance . 

2.7 


| 265 

9.8 

Distance . 

13.3 


40 

3.0 

Distance . 

6.7 


20 

3.0 

Distance . 

Corner of Fayette-Greenbrier- 
Nicholas . 

18.3 

1875 

600 

27.3 

Distance . 

Mouth .| 

[.ii.3 

"liso 

.695 

.61.5 


The above table emphasizes the local base-leveling along 
Meadow River.* 

* See page 35. 


A gaging station was established near Russellville, July 
17, 1908, for which the following records are available, being 
taken from the various Water Supply Papers of the United 
States Geological Survey previously quoted under the de- 





































































































































































































































































































































































































































































































































































































































































































































































































































































































Meadow Creek. 

North Fork of Anthony Creek (entire).......... 

North Fork of Anthony Creek (above Pocaho 

line) .-. 

Onemlle Run..... 

Twomlle Run. 

Fourmile Run. 

Hoffman Run. 

Coles Run. 

Pondlick Run. 

Sugar Run. 

Bear Run. 

Laurel Run. 

Boardhouse Run. 

Spring Creek. 

Dry Run. 

Robbins Run.. 

Boggs Run.. 

Rockcamp Run. 

Panther Camp Creek. 

Board Lick Run. 

Wolf pen Run. 

Boggs Run.. 

Big Run. 

Snodgrass Run. , . 

Slabcamp Run. 

Red Run. 

Kincaid Run. 

Davy Run. 

Spice Run... 

Milligan Creek (surface area only)... 

Culverson Creek (surface area only). 

Spice Run.... 

Burns Run. 

Indian Creek. ■■■■■■ . 

Sinking Creek (surface area only). 

Hughart Creek..-. 

Flynn Creek.••••••. 

Roaring Creek (surface area only). 

Little Roaring Creek. 

Meadow River (entire).... 

Meadow River (above Nicholas County line). 

Anglins Creek (entire)....... 

Anelins Creek (In Greenbrier County). 



Areas oi Drainage Basins (uontinuea;. 




_ STREAMS _ 

Sewell Creek (entire). 

Sewell Creek (in Greenbrier County). 

Little Sewell Creek..•. 

Hoggs Creek. 

Wolf Pen Creek.. 

Little Creek. 

Laurel Creek. 

Mill Creek. 

Big Clear Creek. 

Brown Creek. 

South Pork. 

Smokehouse Branch. 

Old Field Branch. 

Old Knob Branch. 

Sam Creek. 

Elijah Branch. 

Road Branch. 

Little Clear Creek 

Beaver Creek. 

Stony Run. 

Rader Run. 

Laurel Creek. 

Kuhn Branch. 

Otter Creek. 

Methodist Branch. 

Smoot Branch. 

Eagle Branch. 

Buffalo Creek. 

Morris Branch. 

Patterson Creek. 

(Gauley River) 

Hominy Creek (entire). 

Hominy Creek (in Greenbrier County). 

Price Fork. 

Peaser Branch. 

Cherry Riitr (entire) 

Cherry River (in Greenbrier County). 

Laurel Creek (entire). 

Laurel Creek (in Greenbrier County). 

McMIllion Creek.. 

Mill Branch. 

Beech Run.. 

Hogcamp Run. 

Manning Branch. 

Middle Branch. 

Cold Spring Branch. 

Linn Branch. 

Little Laurel Creek (entire). 

Little Laurel Creek (in Greenbrier County). 
Baber Branch. 





Areas of Drainage Basins (Concluded). 


_ streams _ 

South Fork of Cherry River (in Oreenbriei 

County) . 

Sliiras Ron. 

Elklick Run.. 

Rooky Run. 

Little Rocky Run. 

Becky Run. 

Cold Knob Fork.. 

Blizzard Run. 

Little Blizzard Run. 

Big Run. 

North Fork of Cherry River (entire). 

North Fork of Cherry River (In Greenbrier 

County) . 

Coats Run. 

Little Lick Run. 

Windy Run. 

Armstrong Run. 

Hamrick Run. 

Rabbit Run. 

Carpenter Run. 

Deacon Run. 

Fallen Timber Run. 

Bear Run. 

Dogway Fork (of Cranberry River). 

Dogway Fork (in Greenbrier Coun ty) . 


DESCRIPTION OF DRAINAGE BASINS. 

Greenbrier River.—Greenbrier River, the stream that car¬ 
ries the greater part of Greenbrier County’s rainfall, has its 
source in two forks heading in the extreme northern end of 
Pocahontas County. West Pork heads east of Shavers Moun¬ 
tain about two miles northeast of Wildell with an elevation 
of 3,625 feet. East Pork heads at Blister Swamp on the west 
slope of Allegheny Mountain with an elevation of 3,875 feet 
and flows in a southwest direction to join the West Fork at 
Durbin where it makes the Greenbrier River proper. The 
Greenbrier flows in a comparatively straight line in a south¬ 
west direction across Pocahontas and Greenbrier Counties to 
a point south of Lewisburg where it turns westward to form 
part of the Greenbrier-Monroe County line. Here it enters 
Summers County and after much meandering joins New River 




rrom me iaoie or stream uata on page 6V, it can oe seen 
that from its mouth to its East Fork source it has a meander¬ 
ing length of 164.8 miles with an air-line distance of 98.64 
miles, or a ratio of 1.67. It has a total fall of 2,500 feet or at 
a rate of 15.2 feet per mile. From its mouth to its West Fork 
source it has a meandering length of 162.9 miles with an air¬ 
line distance of 97.14 miles or a ratio of 1.67 also. The fall 
is much more rapid near its source than at the mouth as the 
following gradient table shows: 


Gradient of Greenbrier River. 



According to Reger 17 Greenbrier River has a total drainage 
area of 1629.43 square miles. In Greenbrier County it has a 
drainage area of 679.02 square miles. The principal tributaries 
in Greenbrier are Muddy Creek, Second Creek, Howard Creek, 
Anthony Creek, and Spring Creek. 






A gaging sianuu ---" ~ TT 

at Alderson August 1, 1895, by C. C. Babb and D. C. Hum¬ 
phreys, of the United States Geological Survey, and since that 
date until the present time, with few interruptions the gage 
has been read daily by local observers. Mr. W. J. Hancock and 
Mr. W. C. England are accredited with most of this detail. 
Prior to October 15, 1929, the gage was located at the highway 
bridge at Alderson, half a mile above the mouth of Muddy 
Creek and thereafter 400 feet above the bridge. The non-re¬ 
cording gage was read to half tenths once daily prior to April 
1. 1910; to half tenths twice daily, April 1, 1910 to December 
31, 1911; to hundredths twice daily January 1, 1911 to October 
14, 1929; recording gage thereafter. Zero of gages is 1,528.97 
feet above mean sea-level. Channel described as practically 
permanent at the bridge and as “shifts occasionally” at the 
recording gage. Affected during 1914-15 by construction of 
new highway bridge. Sometimes affected by ice. Rating well 
defined to about 25,000 second-feet. Discharge measurements 
have been made from time to time by government officials, the 
work having been done partly in cooperation with the West 
Virginia Geological Survey. 

The records for the years 1895 to 1935 are taken directly 
from the United States Water-Supply Papers, as follows: 


1895-1920, 

1920-1922. 

1922- 1923, 

1923- 1924, 

1924- 1025, 

1925- 1926, 

1926- 1927, 

1927- 1928, 

1928- 1929, 

1929- 1930, 

1930- 1931, 

1931- 1932, 

1932- 1933, 

1933- 1934, 

1934- 1935, 


from No. 536 
from No. 543 
from No. 563 
from No. 583 
from No. 603, 
from No. 623, 
from No. 643, 
from No. 663, 
from No. 683. 
from No. 698, 
from No. 713, 
from No. 728 
from No. 74J 
from No. 75S, 
from No. 783, 


pages 1^-196. 

pages 57-59. 
pages 94-95. 
pages g 109-110. 

page 62. 
page 71. 
page 75. 
page 77. 
page 113. 
page 111. 
page 119. 































































































































































































































































































































































































































































































































































summarized as follows: 


1. The presence of a strong anticline (Williamsburg). 

2. The presence of an erosion scarp. 

3. The change from a trellis to a dendritic drainage pat¬ 
tern. 

4. The change from mountains having a general northeast 
trend to those with no regional trend. 


The Valley and Ridge Province, generally includes a series 
of parallel ridges composed of resistant strata alternating with 
parallel valleys developed on non-resistant strata. In this 
county the folds are not so regular nor so severe as in the Ridge 
and Valley Province as a whole, and as a result the ridge ami 
vaUey topography is not so well developed as in other parts of 
the province. Greenbrier River, which has developed the larg¬ 
est valley of the area, in general, parallels the strike of the 
rocks, but has entrenched itself, with many tortuous meanders, 
through and over rocks that can well be called resistant to 
erosion The trellis or rectilinear pattern of stream drainage 
is well developed in that part of the county east of the bound¬ 
ary shown in Figure 3. This fact is partially obscured west 
of the Greenbrier River by subsurface drainage on the Green¬ 
brier Limestone, but is readily apparent in the vicinity of 
Brushy Ridge. 

The western part of the county lies within the Appalachian 
Plateau Province and presents a different drainage pattern as 
well as different land forms. Here the mountains attain then- 
highest elevation, (over 4,000 feet A. T.) and their forms are 
the results of dissection by streams, that have cut deep V- 
shaped gorges into the elevated plateau. It should be noted 
that the slope of the ridges and mountain summits is to the 
northwest, and that the regional dip is also in that direction. 
In this part of the county the streams have been only slightly 
.. .. ._ -c ru- ,.„„l,o an/l a rlpndrltic (more 




axxxi JK-JiioTUKriU SURFACE. 

Pigmes 4 and 5 show the difficulty of recognizing anj 
of the older erosion surfaces described in other publications or 
the physiography of the Appalachian region. In 1925 Wright 
described and contoured the “Upland (Schooley) Peneplane’ 
for part of Virginia and West Virginia, including Greenbrier 
County. In that report the “surface” represented by the north¬ 
west sloping ridges and mountain summits of the plateau re¬ 
gion are correlated with the “surface” represented by ridge 
tops east of the Greenbrier River. An examination of Figure 
5 offers serious objection to such a correlation. In making 
this correlation Wright postulated that the greatest uplift 
occurred a short distance northwest of the present erosion 
scarp and several local domes are mapped along this line. 




■ 







be shown by anomalies in structure and it will be noted on Map 
II (in Atlas) that there is a structural dome in the vicinity of 
Grassy and Cold Knobs. A distinct synclinal saddle separates 
this structural dome from the northern end of the Williams¬ 
burg Anticline and it appears likely that the dome has a differ¬ 
ent structural origin than the anticline to the east. Cold Knob 
(4345' L) Grassy Knob (4372' L) and Job Knob (4338' L) are 
at nearly the same present elevation, while,, structurally, Cold 
Knob (near the top of the dome) is 1000 feet higher than Job 
Knob and 300 feet higher than Grassy Knob. About 400 to 
500 feet of the difference in the structural elevation between 
Cold Knob and Job Knob may be attributed to the formation 
of this dome. It appears, therefore, that this structural dome 
must have been in existence before the formation of the oldest 
peneplain surface represented in Greenbrier County. 

There are no structural irregularities that can be corre¬ 
lated with the warping of the “Upland Peneplane” as shown 
on Wright’s" map. It appears that Wright has contoured the 
average elevations of the ridge tops in Greenbrier County, but 
whether or not these average elevations represent one pene¬ 
plain is seriously questioned. 

The absence of a relatively flat and clearly defined Schooley 
Peneplain in Greenbrier County may be accounted for by one 
or more of the following hypotheses: 

1. During post-Schooley uplift, the surface was subjected 
to complex warping. This theory has been discussed above. 

2. The peneplain surface has been destroyed by post- 
Schooley erosion. In support of this theory it is noted that 
the total available relief, in Greenbrier County, of over 2500 
feet, which is greater than the elevation of the Schooley in 
many places, would cause erosion to proceed at a rapid pace. 
This hypothesis would require two assumptions; (a) complete 
or nearly complete Schooley planation of the region; (b) that 
the region in question be at or near the point of greatest uplift. 
Both of these assumptions are plausible but unproved. 


In central Greenbrier County there is an area of relatively 
low relief, developed mainly upon Greenbrier Limestones with 
the shales and sandstones of the Maccrady and upper Poeono 
also affected. This area, some six or eight miles wide, crosses 
the county in a northeast-southwest direction. The surface is 
best seen around Lewisburg and Frankford where it has an 
elevation of 2250 to 2350 feet and is approximately 600 feet 
above Greenbrier River. 

In Pocahontas County, Price 11 has described an interme¬ 
diate erosion surface at an elevation of about 2500 feet or 
roughly 400 feet above Greenbrier River. Despite the differ¬ 
ence of elevation, it is believed that the area of low relief in 
central Pocahontas County and that in central Greenbrier are 
of the same age. In Monroe County, Reger 15 has described the 
same surface as occurring around Union, Pickaway, Monitor, 
Sinks Grove, and Johnson Crossroads, at an elevation of 2000 
to 2200 feet. 

In the reports cited above this erosion surface was cor¬ 
related with the Harrisburg Peneplain of Dauphin County, 
Pennsylvania, but it now appears that it is more likely to cor¬ 
relate with the Allegheny Peneplain of Ashley." 


STREAM TERRACES. 

Stream terraces are found in many localities along the 
major streams of Greenbrier County. Prominent local terraces 
were noted at Harpers, Judyton P. O. (Keister Station), An¬ 
thony, and at several other points. It is significant that most 
if not all of the terraces along the Greenbrier River are on the 
up-stream side of meanders. This fact suggests that the ter¬ 
races originated in the normal migration of the meanders of 
the river and that they can not be correlated with cycles or 
partial cycles of erosion. 


'•Price, P. H., Pocahontas County Rept., W. Va. Geol. Sur., pp. 24- 
26 ’ **Reger, D. B., Mercer, Monroe and Summers Counties Rept.. W. 

Va “Ashley Ur Geo P H*^Scenery of Pennsylvania, Pa. Geol. Sur., Bull. 
G-G, pp. 23.ff., 1933. See also, Fridley. H. M., and Nolting, J-. PenepI^lS 


tion on the softer and/or the more steeply dipping rocks has 
resulted in an uneven and poorly defined level. Wasting and 
reduction of a peneplain, with or without loss of its liori- 
zontality, has been advocated by Hayes’, Fenneman 8 , Wright 0 , 
and Ashley 10 . Each writer suggests that the reduction of the 
Schooley Peneplain in some places may be measurable in hun¬ 
dreds of feet. This hypothesis, like the second, can not be en¬ 
tirely excluded because wasting is practically certain to have 
had some effect. To stand alone, however, it requires the as¬ 
sumption that the area in question was completely or nearly 
completely leveled in Schooley time. 

4. The region under discussion was near the headwaters of 
pre-Schooley streams and was never completely reduced, i. e., 
a monadnock area or a divide with considerable relief. Most 
of the present physiographers agree that the present mam 
drainage systems antedate the Schooley Peneplain". If this 
is true it is necessary that the Schooley streams have some 
gradient and major divides were probably somewhere near 
their present location. Fenneman 12 recognizes Wright’s 12 
delineation of the Schooley surface and apparently accepts the 
.warping hypothesis. On page 260 of the same book, however, 
Fenneman states: 

“Remarkable as the Schooley peneplain was. its perfection 
must not be overestimated. Streams were not left without 
gradient nor divides without slope.” 


'Hayes, C. W., Physiography of the Chattanooga District, U. S. 
Geol. Sur. Ann. Rept., pt. 2, p. 26. 1899. 

•Fenneman, N. M„ Jour. Geol.. Vol. 16, pp. 746-754, 1908; Bull. 
Geol. Soc. Amer., Vol. 47, pp. 173-186, 1936: Physiography of Eastern 
United States. McGraw-Hill. pp. 199-200, 1938. 

’Wright, F. J„ The Older Appalachians of the South, Jour. Sci. 
Lab. Denison Univ., Vol. 26, p. 156, 1931. 

"Ashley, G. H., Bull. Geol. Soc. Amer. Vol. 46, p. 1403, 1935. 

"See, Ver Steeg, Karl, Wind Gaps of the Northern Appalachians, 
Ann. N. Y. Acad. Sci.. Vol. 32, pp. 87-220, 1930: also Johnson, Douglas, 
Stream Sculpture on the Atlantic Slope, Columbia Unlv. Press, 1931; 
also Meyerhoff, H. A. and Olmstead. E. W„ The Origin of the Appala¬ 
chian Drainage. Amer. Jour. Sci., 5th ser. Vol. 32, No. 187, pp. 21-42, 


July 1936; also Fenneman. < 





f IiUOD-PIjAINS. 

Probably the most interesting physiographic feature iii 
a Greenbrier County is the existence of comparatively broad, 
F local flood-plains along many of the streams. Prom west to east 
I across the county, streams that have formed broad flood-plains 
| are as follows: 

1. Meadow River and tributaries (2425). 

2. Muddy Creek (1625). 

3. Sinking Creek (2190). 

4. Roaring Creek and Little Roaring Creek (2275). 

5. Howard Creek (1800). 

6. Anthony Creek (1925-1950). 

The figures in parenthesis are the approximate elevations 
■ of the major flood-plain along the stream indicated. The fact 
I that no two flood-plains are near the same elevation indicates 
r that each is due to local conditions. 

Meadow River has developed a large flood-plain that is the 
L result of planation of non-resistant rocks behind a barrier of 
f rock resistant to erosion. The river and its tributaries have 
S’ base-leveled 15 to 20 square miles of area, cutting across differ- 
f ent beds of the Mauch Chunk Series. The chief barrier appears 
to be that of the Pottsville sandstones which dip below stream 
■ level about one and a half miles northwest of Rainelle. The 
Princeton Sandstone goes below drainage between Rupert and 
1 Charmco and was undoubtedly a contributing factor. 

The flood-plains of Muddy Creek, Sinking Creek, and 
[ Roaring Creek have been developed at or near the contact of 
the Greenbrier Limestone and the overlying Mauch Chunk 
shales. Apparently the limestone is sufficiently resistant to 
surface erosion to act as a barrier, holding up the stream and 
!- thereby causing planation of the non-resistant shales. These 
three flood-plains suggest a method that may have operated in 
the past to expose a part of the vast area of Greenbrier Lime¬ 
stone outcropping in the county. 

| Howard Creek has developed a rather large flood-plain on 
\ the shales of the lower Portage, Genesee, and Marcellus. The 
chief barriers to the local planation along this stream are the 


Along Antnony ureeK me conuiuuu& iovuiawc ^ 
base-leveling are found in two localities and as a result two 
comparatively broad flood-plains have been developed. In each 
case the shales and thin sandstones upon which the flood-plains 
have been developed are of Portage, Genesee, and MarceUus 
age. The flood-plain west of Alvon narrows abruptly as the 
Chemung-Portage contact is crossed and disappears just west 
of Blue Bend Forest Park. It is apparent that the Chemung 
sandstones form the erosion barrier. Whether the flood-plain 
east of Alvon is genetically separate from the one just de¬ 
scribed is open to question. However, the presence of rapids 
in the gorge, just west of Alvon, and the fact that the eastern 
flood-plain is at a somewhat higher elevation than the one west 
of Alvon, indicate that the Lower Devonian and Silurian rocks 
in the gorge have been effective barriers to erosion. It is proba¬ 
ble that the flood-plain cast of Alvon would not have been so 
extensive if the Chemung sandstones had not, in effect, de¬ 
creased the stream gradient west of Alvon. 

PRESENT TOPOGRAPHIC FEATURES. 

All of the mountains in Greenbrier County that have an 
elevation of 4000 feet or over are in the northwest part of 
the county and in each case the mountain is capped by Potts- 
ville sandstone. The major drainage channel in the western 
part of the county have elevations from 2400 to 3000 feet, mak¬ 
ing the net height of the mountains 1000 to 1500 feet. The 
highest point in the county is Grassy Knob with an elevation 
of 4372 A. T. Other points above 4300 are Cold Knob (4345) 
and Job Knob (4338). The lowest point in the county is where 
the Greenbrier River leaves the county just west of Alderson 
with an elevation of approximately 1520 feet. 

East of the Greenbrier River the mountains rarely reach 
an elevation of 3500 feet and the majority have an elevation be¬ 
tween 2750 and 3500 feet. The major streams are at elevations 
of 1800 to 2300 making the net height of the mountains 700 
to 1500 feet. From these figures it may be seen that the topo¬ 
graphic relief of the eastern part of the county is practically 
as great as that of the western part. 


brier Limestone and is characterized by the presence of hun¬ 
dreds of sink-holes. 


DRAINAGE BASINS. 

A general view of the drainage system of Greenbrier 
County can be seen on Figure 6, and a detailed study can be 
made of the streams from Maps I and II, which are found in 
the Atlas accompanying this report. East of the plateau 
region the major streams, in general, parallel the mountain 
ranges, while the minor streams have cut across them at right 
angles, a condition that prevails throughout the Allegheny 
Ridges region. In the Plateau region the streams have fol¬ 
lowed the lines of least resistance or down the regional dip. 






The following table by Professor Geo. W. Grow gives a list 
of all the principal streams of Greenbrier County, the length 
of the streams as well as the air-line distance from source to 
mouth, also the total fall of the streams and rate of fall per 
mile. In the last column is given the ratio of the meander dis¬ 
tance or total distance (T. D.) to the air-line distance 
(A. L. D.): 


Table of Stream Data. 



Greenbrier River, source to East 

Fork to mouth. 164.8 2500 15.17 98.64 1.67 

Greenbrier River, source of West 

Fork to mouth. 162.9 2250 13.81 97.14 1.68 

Greenbrier River, Pocahontas 

Co. line to Summers Co. line.... 55.61 432 7.77 31.86 1.75 

Greenbrier River, Summers- 

Greenbrier Co. line to mouth.... 26.76 130 4.86 13.21 2.03 

Greenbrier River, junction of 

East and West Forks at Dur¬ 
bin to mouth. 144.0 1325 9.20 83.49 1.72 

Muddy Creek. 19.20 750 12.96 12.15 1.68 

Mill Creek. 7.90 955 120.89 6.61 1.19 

Kitchen Creek. 8.30 900 108.43 5.75 1.44 

Saw Mill Hollow. 2.40 625 218.76 1.70 1.41 

Lorenze Creek. 4.40 700 159.09 3.73 1.18 

Snake Run. 5.70 1250 219.30 4.90 1.16 

Alum Run. 4.10 640 156.10 3.15 1.30 

Second Creek. 23.80 990 41.68 14.89 1.60 

Howard Creek. 14.30 555 38.81 10.65 1.34 

Monroe Draft. 4.65 935 203.23 4.04 1.16 

Harts Run. 6.86 550 80.17 5.61 1.25 

Rocklick Run. 2.15 760 353.49 1.92 1.12 

Dry Creek. 9.45 810 85.71 7.60 1.24 

Broad Run. 2.20 605 275.00 1.97 1.12 

Tuckahoe Run. 4.05 515 127.16 3.55 1.14 

Quarry Hollow. 2.05 715 348.78 1.97 1.04 

Spring Run. 4.80 655 136.46 4.39 1.09 

Jericho Draft. 4.40 480 109.09 3.99 1.10 































































The following table by Professor Geo. W. Grow gives a list 
of the principal streams of Greenbrier County with their drain¬ 
age areas computed by planimeter from the topographic maps: 




Falling Springs or Renick Post-Office and Station is lo¬ 
cated sixteen miles north of Lewisburg, on the Greenbrier 
River, and is served by the Greenbrier Division of the Chesa¬ 
peake and Ohio Railway and the Seneca Trail (State Route 

24). 

The town is supplied with a bank, an electric milling com¬ 
pany, a limestone quarry, and several mercantile establish¬ 
ments that furnish supplies for the immediately surrounding 
area. 

The population according to the 1930 Census report was 

355. 

WILLIAMSBURG. 

Williamsburg, a strictly agricultural village, surrounded 
by good farms, is located near the center of the county in a 
limestone area. A hard-surfaced road connects the town with 
the Midland Trail, but there are no railroad facilities. The 
town is supplied with good schools and churches. 

The population in 1930 was 148. 

Villages. —Other small villages with approximate popula¬ 
tions are as follows: Frankford, 140; Neola, 125; Anthony, 50; 
Fort Spring, 150; Clintonville, 50; Rupert, 300; Quinwood, 
500; Leslie, 200; Bellburn, 150; An jean, 300; Duo, 100; Clearco, 
150. 

TRANSPORTATION 

WATERWAYS. 

Since the coming of railways in the county, waterways 
have played a very minor role. Prior to that time, however, 
the larger streams and particularly Greenbrier River were 
used to float logs to band mills that were set up at strategic 
points. The Greenbrier River was well suited for that purpose 
as it carries a considerable volume of water and has a fairly 
low gradient, averaging 7.7 feet fall per mile across the count}', 
o nf ss r. mil AS 
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aue to methods of transportation other than waterways. 

RAILROADS. 

Chesapeake and Ohio—Main Line. 

The construction of the Chesapeake and Ohio Railway 
into West Virginia in 1873 (to White Sulphur in 1869) was 
as important in the development of Greenbrier County in com¬ 
parison as the construction of this road was to the development 
of the State as a whole. The main line extends from Fortress 
Monroe, Virginia, westward across Virginia, West Virginia, 
and other States. The line is now equipped with double tracks 
(completion of double track in tunnels, 1932) and is doing a 
large business in coal, general freight, and passenger service. 

This railroad enters Greenbrier County at the Allegheny 
Tunnel on Allegheny Mountain at the Virginia State line one 
mile east of Tuckahoe and follows the drainage of Dry Creek 
to White Sulphur Springs; thence along Howard Creek to its 
junction with the Greenbrier River at Caldwell, thence follow¬ 
ing the river, excepting the two tunnels near Fort Spring, to a 
point near Alderson where it enters Monroe County. 

As the corporate history of the Chesapeake and Ohio 
Railroad has already been published in one of the Survey Re¬ 
ports 1 it is not deemed advisable to reproduce it here, but 
because of the importance of the construction of this road into 
West Virginia the reader is here referred to it. 

Chesapeake and Ohio—Greenbrier Division. 

The Greenbrier Division is a branch from the main line at 
Whitcomb, this county, and extends entirely across it north¬ 
ward, following the Greenbrier River to its northern termina¬ 
tion at Wintcrbum Station (Thornwood P. 0.), Pocahontas 
County. At Durbin it connects with the Western Maryland 
Railroad. The construction of this branch began in 1899 and 
was completed to Winterburn in 1905. Inasmuch as the main 
line served only the southern end of the county the completion 


solidated with tile Sewell Valley Railroad Company on March 1, 192S. 
On December 30, 1931, the Sewell Valley Railroad Company and the 
Loop and Lookout Railroad Company, and the Greenbrier & Eastern 
Railroad Company were consolidated with the Nicholas, Fayette, and 
Greenbrier Railroad Company as a single corporation, the charter of 
the first three named roads being surrendered to the State of West 
Virginia. 

"On January 6, 1932, joint operation of the consolidated properties 
was established by the two roads owning the property. The Nicholas, 
Fayette and Greenbrier Railroad is now owned jointly by The Chesa¬ 
peake & Ohio Railway Company and The New York Central Railroad 
Company, each owning one-half interest. The Sewell Valley and the 
Loop and Lookout Railroads were previously owned bv ,\lr. T W 
Rainc and his associates, who built these roads. The Greenbrier & 
Eastern Railroad Company was previously owned by Coal Companies 
or their representatives, who were located on this line." 

As described in the above letters, the Nicholas, Fayette, 
and Greenbrier Railroad leaves the main line of the Chesapeake 
and Ohio Railroad Company at the town of Meadow Creek, 
Summers County, and follows Meadow Creek to Springdale, 
Fayette County. From there it follows Sewell Creek north to 
Bellwood, thence northeast to Rainelle and East Rainellc, 
Greenbrier County. From here a branch follows along Meadow 
River, eastward to Rupert, thence northward along Big Clear 
Creek to Anjean, Duo and its termination at Clearco. There is 
also a short branch from Rupert to Little Clear Creek and 
just below Anjean a branch logging road extends up Brown 
Creek. This line from Rainelle to Clearco, is used for trans¬ 
portation of logs to the Meadow River Lumber Company and 
provides an outlet for the coal from the mines at Midland, 
Anjean, Duo, and Clearco. 

The branch of the Nicholas, Fayette, and Greenbrier Rail¬ 
road that was formerly known as the Greenbrier and Eastern 
crosses Meadow River at East Rainelle and follows the north 
side of that stream to the mouth of Meadow Creek, thence 
northeast along Meadow Creek to Bellburn, Leslie, Crichton, 
Quinwood, and Marfrance. This branch is the outlet for the 
coal from the many commercial mines near the above-named 
towns. 

The portion of this railroad along the southwest side of 
Meadow River from East Rainelle to Burdette Creek was con- 






Nicholas, Fayette, and Greenbrier Railroad Company. 

On December 30, 1931, the Sewell Valley Railroad Com- 
pany, the Greenbrier and Eastern Railroad Company, and the 
Loop and Lookout Railroad Company were consolidated with 
the Nicholas, Fayette, and Greenbrier Railroad Company. 

The following quotation from a letter from Mr. J. W. 
Raine, President of The Raine Lumber and Coal Company, sum¬ 
marizes the history of the Sewell Valley Railroad: 


"Duo. W. Va., October 8, 1937. 

“Father (T. W. Raine) began construction of the Sewell Valley 
Railroad at Meadow Creek the spring of 1908. It was completed to 
Ralneile in February 1910. In 1911 it was completed to the mouth of 
Burdette Creek. During 1916 it was extended to Nallen to serve the 
Wilderness Lumber Company. The branch from Rainelle to Rupert 
and Glencoe was begun in 1920 and completed 1922. The Big Clear 
Creek extension was begun 1927 and completed In 1929. 

"The Sewell Valley Railroad was owned by The Meadow River 
Lumber Company from the beginning until July. 1921. when my father 
and brothers purchased it. They sold it to the Chesapeake and Ohio 
Railway Company in July 1927. 

"Father (T. W. Raine) was not connected with the Greeubrl?r 
& Eastern. This was begun In 1920. I think, and was sold to the Chesa 
P ° hio about the sa »'e time that they bought Sewell Valley. 

"The main traffic at the first was lumber and continued so until 
about 1920. From that time on coal business developed and now it is 
the principal traffic.” 


The following quotation from a letter from Mr. J. M. 
Raine, Assistant Superintendent of the Nicholas, Fayette, and 
Greenbrier Railroad Company, summarizes the corporate his¬ 
tory of this company: 


‘Rainelle. W. Va.. November 29, 1937. 

"The original Nicholas. Fayette, and Greenbrier Railroad Company 
projected from Swiss, West Va., on the New York Central to Nallen. 
West Va.. to the Loop & Lookout Railroad Company (Sewell Valley 
Railroad Co., Lessees). Construction started in February, 1929 and 
completed in October 1930—distance 28.2 miles, and the track was put 
into operation January 6, 1932. 



“ “ , “1 vrreenDrier county was the James River 

and Kanawha Turnpike. An early writer who traveled over 
the route pronounced it “one of the principal chains destined 
by nature to bmd together the eastern and western portions 
of this great republic.” The need for such a route was brought 
to the attention of the Virginia Assembly by Washington in 
1784 and was promptly passed in an act incorporating the 
James River Company, and in 1785 authorized the construction 
of the State Road” (for wagons) which was completed to the 
navigable waters of the Kanawha by 1790 and opened to the 
Ohio by 1800 (For a more complete history of this road see Cal¬ 
lahan’s Semi-Centennial History of West Virginia, 1913). 

The present U. S. Highway No. 60 enters Greenbrier 
County from Virginia on Allegheny Mountain at a point four 
miles east of White Sulphur Springs. Passing through the 
latter town it follows the general course of the old turnpike, 
but with several rather important new locations, crosses the 
Greenbrier River to Lewisburg, continues west through Rich- 
lands, Clintonville, Rupert, Rainelle, and leaves the county 
to enter Fayette just west of Rainelle. 

It continues west across Fayette, traversing rugged and 
beautiful scenery along the New River gorge to Charleston, 
thence on west to Huntington on the Ohio by way of Teays 
Valley. 

This route is now one of the most important east and 
west highways and because of its scenic grandeur is very popu¬ 
lar with tourists. 

U. S. No. 219 (formerly State Route No. 24) or what is 
otherwise generally known as the Seneca Trail, is another im¬ 
portant highway passing through Greenbrier that crosses the 
State from north to south. It enters West Virginia three miles 
south of Red House, Maryland, and continues southwest across 
West Virginia through Thomas, Parsons, Elkins, Huttonsville, 
Valley Head, Marlinton, and enters Greenbrier County on the 
south side of Droop Mountain. In Greenbrier it continues 
southwest generally paralleling the Greenbrier River through 
Renick, Frankford, and Maxwelton to Dewisburg where it 
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to the southwest side of Meadow River, following the river 
to Nallen, Fayette County. The part of the line from Burdette 
Creek to Nallen was constructed in 1916-17. This railroad 
between East Rainelle and Nallen was known as the Loop and 
Lookout Railroad previous to its consolidation with the Nicho¬ 
las, Fayette, and Greenbrier Railroad. The branch railroads 
leaving the main line at Burdette Creek, extending up that 
creek, and along the south side of Meadow River, are log¬ 
ging roads. 

The-original Nicholas, Fayette, and Greenbrier Railroad 
connects with the Loop and Lookout at Nallen and follows 
Meadow River and Gauley River to Swiss, Nicholas County, 
crossing Gauley River from the south to the north side of the 
mouth of Peters Creek. 


HIGHWAYS. 

State Roads. 

Road building in West Virginia has progressed rapidly 
since the legislative enactment of 1921 with the organizing of 
a State Road Commission, and following a definite plan of 
construction. In this road building program Greenbrier 
County has received its proportionate share of new roads. It 
is true that the county was traversed from both north to south 
and east to west by two well-established through routes, both 
of which, however, needed much improvement to meet the needs 
of modern traffic. These two routes, U. S. 60 and W. Va. 24, 
(now U. S. Route 219), have both been straightened, widened, 
and hard surfaced under the new program and are now a part 
of two of the most widely traveled routes in the State. 

From the 1936 edition of the State Road Map, issued by 
the State Road Commission, and in conjunction with the more 
detailed topographic maps, the following descriptions of U. S. 
and State routes in Greenbrier County have been compiled. 
Their terminals in other counties or at the State line have been 
indicated. 


iH Kanawha Turn- 



ters Monroe County at Second Creek. Prom here it continues 
generally southwestward through Union, Peterstown, Prince¬ 
ton, and finally Bluefield at the Virginia State line. This route 
is now graded and paved throughout its entire length in West 
Virginia. It is one of the most scenic and picturesque high¬ 
ways in the State and is fast becoming a favorite with tourists. 

State Route No. 54 is a short route connecting State Route 
No. 3 at Alderson with U. S. Route No. 60 at Alta. It lies en¬ 
tirely within the boundaries of Greenbrier County and is en¬ 
tirely paved. 

State Route No. 3 lies within the limits of Greenbrier 
County for a distance of only about a mile, this being from 
Alderson to the Summers County line. This route, however, 
starts near Sweet Springs, Monroe County, coincides with U. 
S. Route No. 219 between Union and Pickaway, and proceeds 
westward across that county to Alderson; thence southwestward 
and westward to Hinton, Becldey, through a number of small 
towns in Raleigh, Boone, and Lincoln Counties to join State 
Route No. 10 at West Hamlin. This road is paved throughout 
except for a short distance between Woodville and Yawkey, 
Lincoln County. 

State Route No. 44 originates on State Route No. 39 at 
Nettie, Nicholas County and proceeds southward entering 
Greenbrier County a few miles north of Quinwood, passing 
through that town. Continuing southward it joins U. S. Route 
No 60 at Charmco and coincides with it through East Rainelle 
to Rainelle where it leaves U. S. Route No. 60. This route 
leaves Greenbrier about two and one-half miles southwest of 
Rainelle; thence southward to Hinton, to Athens and ends at 
its junction with U. S. Route 219 near Princeton. Mercer 
County. It is paved from Nettie to Rainelle and between 
Athens and its junction with U. S. Route No. 219 but is only 
graded or unimproved for the other 52 miles. 

State Route No. 63 is a proposed road connecting Alderson 
o in fireenbrier County, that is par- 


cottage colony surrounds the Greenbrier. 

"The resort is pleasantly and comfortably reached by an over-night 
trip from nearly all the large Eastern and mid-Western cities. 


There are many points of geological interest on and around 
the grounds of the resort. Every series of the Devonian out¬ 
crops on the resort grounds and much of the Mississippian and 
the Silurian are exposed at near-by points. There are numer¬ 
ous fossils to tempt the collector and jointing often leaves in¬ 
terestingly shaped rocks (see Plate XXXII). There are numer¬ 
ous illustrations of anticlines and synclines in the area, with 
the most striking example in the Anthony Creek gorge at 
Alvon. The Oriskany Sand, that is such a prolific producer of 
gas in Kanawha County, outcrops on Bobs Ridge, Coles Moun¬ 
tain, and on Beaverlick Mountain. 

The geology of the springs of the resort is quite interest¬ 
ing, but description of these is reserved for Chapter XIII. 

With an ideal climate, Greenbrier County, of course, has 
a number of summer camps. Camp Greenbrier, a scout camp, 















and proceeds to Kichwood via Nettie and Fenwick. The pro¬ 
posed extension of this route crosses the northern end of Green¬ 
brier County and connects Richwood, Nicholas County, to U. 
S. Route No. 219 at Mill Point. The extension is only partially 
graded. 

The greater part of the remaining area is covered with a 
network of dirt roads, several miles of which are now paved. 
There remain, however, several areas, namely North and South 
Forks of Cherry River, Little Clear Creek, North Fork of An¬ 
thony Creek and Meadow Creek west of Allegheny Mountain, 
to which access is quite difficult. 


AIRPORT. 

Airport.—Air travel is just coming into prominence in 
West Virginia. The only commercial airport in Greenbrier 
County is located near White Sulphur Springs. The following 
information is reprinted from the State Road Commission Map .- 


“While Sulphur Springs—1.5 mi. S. W. on U. S. Highway 60- 1 mi 
S. W. of Greenbrier Hotel. Alt. 1.795. 5.000 by 2,000 turf; level. Pole 
p '"~' xr nr *- X'., trees along creek to S. and W. Service 


RESORTS AND SUMMER CAMPS. 

What is perhaps the most famous resort in the western 
f hemisphere is located in Greenbrier County. With historic 
and social tradition reaching back for more than a century and 
a half, White Sulphur Springs has become one of the institu¬ 
tions of this county and it is visited by thousands each year. 

The following quotation is taken from the West Virginia 
Encyclopedia, West Virginia Publishing Company. Charleston, 
W. Va., pp. 1005-6,1929: 


“While the general public, perhaps, looks upon White Sulphur as 
a gathering place for the fashionable society of the country during the 
spring, summer, and fall seasons, its importance as a health-giving 
resort is not secondary. A superior thermal and medical equipment 
which provides for all forms of hydrotherapy, including such special 
baths as are given at Nauheim, Aix-Ies Bains. Carlsbad. Vichy, and 
other foreign spas, makes it compare favorably with any of the Eu- 







located along the Greenbrier River. 

Both the State and Federal governments have established 
forests and parks in the area adjacent to the Greenbrier-Poca- 
hontas County line and each year the county becomes more 
and more popular with vacationists and tourists. 




CHAPTER II. 


PHYSIOGRAPHY. 


INTRODUCTION. 

In any area the present land surface, or the distribution 
of land forms, i. e., mountains and valleys, caverns, etc., is the 
result, or the expression, of the interaction of earth forces with 
those of the atmosphere, and represents the geologic history of 
the region during the time it has been a land area. The Ap¬ 
palachian System, of which the local area is a part, constitutes 
one of the oldest mountain chains of the earth, and still retains 
certain features that go back to the Tertiary or Cretaceous Age. 

Greenbrier County lies near the source of several of the 
major streams of the eastern United States. In this area, as 
in any other area, the streams are the oldest surviving rem¬ 
nants, and represent by far the most important factor in the 
development of the present land outline. The character and 
position of the strata, upon which the land forms are developed, 
will influence and in part control their development. The 
rocks of Greenbrier County—sandstone, limestone, and shale— 
are all of sedimentary origin; that is, deposited from a trans¬ 
porting medium, generally in water of varying depths and 
salinity, while the coals represent abundant vegetation spread 
over a low-lying swamp area, but in sufficient water to prevent 
decomposition, which would follow if not arrested by the 
formation of a toxic acid that prevents bacterial decay. 

Let us consider then for a moment the important events 
in the geologic history of the eastern United States that di¬ 
rectly concern this area. Suffice it is to say that since all the 
strata found in this county are of sedimentary origin, the re¬ 
gion must have been below the ancient sea-level to permit their 
formation, the sediments being carried by streams from an 


area to be strongly folded, with some faulting, and elevated 
above the level of the sea, then erosive agents went to work 
to reduce it. After sufficient time or during the early Tertiary 1 
Period the entire eastern United States was reduced to a more 
or less even plain. The region was again elevated to be fol¬ 
lowed by erosive action with new vigor. This time the plana- 
tion was not so complete except in the areas of the less resistant 
strata, but with mature dissection in the areas of the more 
resistant strata. The time of this leveling is attributed to late 
Tertiary. The whole has since been again uplifted and further 
dissection is now in progress. 

The result of these respective influences is the development 
of similar land forms in regions where like factors have been 
equaly effective. These regions have been divided into physio¬ 
graphic provinces or subdivisions that show similar geologic 
histories. A map (Figure 2) has been prepared showing the 
position of Greenbrier County in the physiographic provinces 
of a portion of the eastern United States. 


PHYSIOGRAPHIC PROVINCES. 

The eastern United States has been divided into Physio¬ 
graphic provinces by Feiuieman 2 from east to west as follows: 
(1) Continental Shelf, (2) Costal plain, (3) Piedmont Province, 
(4) Blue Ridge Province, (5) Valley and Ridge Province, and 
(6) Appalachian Plateau. 

Portions of the latter four of these divisions are shown on 
Figure 2 and the boundary between the Appalachian Plateau 
and Valley and Ridge Province, in Greenbrier County is given 
in more detail on Figure 3. It will be noted that this 
boundary in Greenbrier County has been shifted some ten 
miles farther west than the division line given by Fenneman. 3 
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of this erosion surface is subject to considerable discus- 
consensus of opinion now seems to favor early Tertiary 
and late Tertiary for the uplift. 

in, N. M. Map. Physical Divisions of the United States, 





PART I 


History and Physiography. 


CHAPTER I. 


HISTORICAL AND INDUSTRIAL 
DEVELOPMENT. 


LOCATION. 

Greenbrier County, the territory comprising this report, 
is the second largest county in the State, and is one of the 
counties bordering on Virginia, situated in the southeastern 
part of the State. It is included between the parallels of 37° 
4V and 38° 16' north latitude and the meridians of 79“ 58' and 
80° 50' west longitude from Greenwich. Although it is quite 
irregular in outline it is roughly pentagonal. A line project¬ 
ing north and south through its greatest extremity, or a dis¬ 
tance of 41 miles, will roughly bisect it. Its greatest width 
from east to west is 51 miles along a line somewhat north of 
center. It is bounded on the north by Nicholas, Webster, and 
Pocahontas Counties, West Virginia; on the east by Bath and 
Alleghany Counties, Virginia; on the south by Monroe and 
Summers Counties, West Virginia; and on the west by Sum¬ 
mers, Payette, and Nicholas Counties, West Virginia. More 
than half the county, on the eastern side, is drained by the 
. Greenbrier River and its tributaries, while the western side is 
drained by Meadow River and tributaries of the Gauley and 
Cherry Rivers, all of which go into the Kanawha River and 
ultimately the Gulf of Mexico. 

The geographical position of the county is shown on 
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me topograpny ot Ureenbrier County is for the 
most part rugged and mountainous, the causes of which will 
be discussed in detail under the Chapter on Physiography. 
Greenbrier River and its tributaries flowing in a southward 
direction have highly dissected the eastern half of the county. 
Where resistant rocks were encountered steep precipitous 
cliffs have been formed. This is particularly true along the 
banks of the Greenbrier as well as Anthony and Howard 
Creeks where the latter streams have cut channels transverse 
to the trend of the mountains. The western side of the county 
is that of a highly dissected plateau with a general westward 
drainage of the dendritic type. These streams have cut steep 
precipitous V-shaped gorges through the more nearly hori¬ 
zontal rocks. The surface varies in elevation from 4372 feet 
at Grassy Knob at the junction of Old Field Mountain and 
Cold Knob Mountain in the north central part of the county 
to 1520 feet along Greenbrier River at a point where this 
stream leaves the county at the common corner of Greenbrier, 
Monroe, and Summers Counties one mile west of Alderson| 
making a total relief of 2852 feet. Other points standing above’ 
4200 feet are: Cold Knob, 4345; Job Knob, 4338; Sugartree 
Bench, 4276; and Mikes Knob, 4243. 

Climate.—From the standpoint of climate that of Green¬ 
brier County, for the most part, is excellent. The winters are 
neither too long nor severe, and the summers are not unduly 
warm. July, the warmest month in the year, has an average 
temperature of 71°, while December and January, the two 
coldest months, average only 31° and 32°F. The popularity of 
this area as a summer resort attests to the fact that it is ideal 
for summer vacationing. Numerous camps for both boys and 
girls are located along Greenbrier River while many summer 
homes and cottages are to be found in the vicinity of Lewis- 
burg and White Sulphur Springs. 

The following statistics concerning temperature, precipita¬ 
tion, snowfall, and frosts were furnished by United States 
Weather Bureau, Parkersburg, West Virginia: 


MISCELLANEOUS ITEMS. 


Formation.—Greenbrier County, the second largest in the 
State, was established by act of the Virginia General Assembly, 
passed January 12, 1778, from parts of Montgomery and Bote¬ 
tourt Counties. Greenbrier is the mother of counties of south¬ 
ern West Virginia as was Monongalia in the northern part of 
the State. From its original territory Cabell, Kanawha, Ma¬ 
son, Monroe, Nicholas, Webster, Jackson, Wayne, Boone, Put¬ 
nam, and Roane Counties have been taken. 

The county is divided into ten magisterial districts as fol¬ 
lows: Anthony Creek, Blue Sulphur, Falling Springs, Fort 
Springs, Frankford, Irish Corner, Lewisburg, Meadow Bluff, 
White Sulphur, and Williamsburg. The town of Lewisburg 
maintained an independent school district until the County 
Unit bill went into effect. 

The county takes its name from the river which flows 
across it, but just how the river secured its name is still in 
doubt, although it is generally believed it derived its name 
from the greenbriers which grow in abundance in the river 
valley. The county was one of the earliest settled and is rich 
in historic interest. The present boundaries of Greenbrier 
County, as carefully surveyed by topographers of the United 
States Geological Survey, are delineated on Maps I and II. 
accompanying this report in a separate Atlas. 

Area.—The area of Greenbrier County, as determined by 
planimeter from the topographic maps of the United States 
Geologiea 1 Survey, surveyed in cooperation with the West Vir¬ 
ginia Geological Survey is as follows: 


Districts 

Anthony Creek. 

Blue Sulphur. 

Palling Springs.... 

Fort Springs. 

Frankford. 

Irish Corner. 

lewisburg. 

Meadow Bluff. 


Square Miles. 

. 137.22 

_ SI.71 

. 180.06 

. 34.38 

. 51.37 

_ 45.53 

. 51.36 

. 216.20 











































































































White Sulphur Springs 
(El.. 1914') 


Products.—Greenbrier County is fortunate in being able to 
boast of a diversified list of products of natural wealth. It 
may justly claim to be a coal mining, a lumbering, an agricul¬ 
tural, or a resort and mineral spring county. Pew other coun¬ 
ties in the State can offer so great a variety. 

A broad limestone belt crossing the center of the county 
from north to south furnishes excellent agricultural land. 
The western side of the county produced over 2,000,000 tons 
of coal during 1930 with a value of over $3,000,000. Valuable 
growths of timber, both hard and soft woods, are found 
throughout the county with large acreages on both the east 
and west sides. The county is the most popular resort area 
in the State, both for resort hotels and summer camps in con¬ 
junction with several valuable mineral springs. Numerous 
limestone quarries are found throughout the limestone belt 
that can furnish limestone for any purpose. 

The products will be treated in more detail under their 
respective headings. 

The principal crops in Greenbrier in order of their im¬ 
portance are hay, corn, wheat, oats, Irish potatoes, barley, 
and buckwheat. 

The principal animal products in order of their importance 
are cattle, sheep, horses, hogs, chickens, and turkeys. Dairy 
products (included under cattle) are a very important re¬ 
source in this county. 

Property Valuation.—According to the State Tax Com- 
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TOWNS AND INDUSTRIES. 

LEWISBURG. 

Lewisburg, the county-seat, stands on the site of old Fort 
Union, and was named in honor of General Andrew Lewis 
who was active in military operations in this vicinity in 1774. 
The town was established in October, 1782, but its settlement 
dates from the gathering of the frontier army in 1774. The 
town is located in a topographic depression, or limestone “sink” 
in the southeastern part of the county at the junction of two 
old and historic trails, namely, the Midland Trail or James 
River and Kanawha Turnpike (U. S. Route 60) traversing east 
and west, and the Seneca Trail (U. S. Route 219) traversing 
north and south. It is located in the midst of a beautiful and 
valuable agricultural community and is noted for its schools 






College for Women which dates its history back to 1812, and 
is the successor of Lewisburg Seminary, Lewisburg Female 
Institute, and Lewisburg Academy. The town is well supplied 
with churches and is represented by the Methodist, Presby¬ 
terian, and Episcopal as well as a church for the colored in¬ 
habitants. Because of its institutions of learning and churches 
Lewisburg had always been known as a town of culture. The 
United States bench mark at Lewisburg is 2084 feet above sea- 
level. Its population according to the 1930 Census was 1293. 

RONCEVERTE. 

Ronceverte was laid out in 1871 by Colonel Cecil Clay and 
incorporated in 1882. It was given the name of the French 
equivalent of Greenbrier (Ronce—brier, vert—green), the 
river along which it is situated. The town was a result of the 
construction of the Chesapeake and Ohio Railway. Its growth 
was largely determined by its timber industries, its con¬ 
venient access to an excellent agricultural region and its loca¬ 
tion at the junction of the Greenbrier Division of the Chesa¬ 
peake and Ohio with the main line of the railroad. It is now 
the largest town in Greenbrier County. 

The town has two banks, with capital stock and resources 
of $1,500,000; one weekly newspaper; one theater; an armory ; 
a concentration depot for receiving milk and cream from the 
neighboring dairies; and a large steam generating power unit 
of the Virginia Public Service Company. 

The town is well supplied with elementary and high 
schools, as well as with nine churches. 

The water system and filtration plant are municipally 
owned and operated. 

A United States Government bench mark at Ronceverte 
is 1665 feet above sea-level. The population of Ronceverte 
according to the 1930 Census was 2254. 

WHITE SULPHUR SPRINGS. 

The town of White Sulphur Springs is located in the 
southeast part of the countv in a wide vallev out W TTr,,,-,.,.,! 


east of Charleston on me miuiauu 

is served by the main line of the Chesapeake and Ohio Railway. 
The land upon which it is situated was originally patented to 
Nathan Carpenter, who built his cabin near the spring and 
removed his family to it in 1774. It was incorporated in 1910. 
The town is built largely around the famous White Sulphur 
Springs resort which furnishes employment for a large num¬ 
ber of the inhabitants. Aside from numerous hotels and tour¬ 
ists’ houses within the corporate limits numerous excellent 
summer homes are located within a few miles radius of the 
town. The Government has established one of its Federal Fish 
Hatcheries here. It is also local headquarters for the Labar 
Nursery that does a large business in 

In 1930 the town had a population of 1484. Its elevatio 
is 1917 feet above sea-level. 

alderson. 

The town of Alderson is located along the Greenbrier 
River, being partly in Monroe and partly in Greenbrier, near 
their common corner with Summers County. The town as orig¬ 
inally incorporated in 1890 included only that part situated in 
Monroe County, but in 1902 the charter was amended to in¬ 
clude that portion of the town lying in Greenbrier County. The 
principal business section is on the Monroe side whiledsmam 
residential section is on the Greenbrier side with the latter 
county having the largest number of inhabitants, 930 of a total 
of 1458, according to the 1930 Census. , 

The town is served by the main line of the Chesapeake and 
Ohio Railway. It is situated upon the flood-plain and terraces 
of the Cnbrier River with an elevation of 1555 feet above 

Sea ’ 1 The' Alderson Academy, a Baptist school, is located here 
but has recently (1932) been consolidated with Broaddus Col¬ 
lege at Philippi and will be removed to that place. 

A Federal Industrial Institution for women is maintained 
on the Monroe side of the river. One of the several excellent 
summer camps (Camp Greenbrier) that are located along the 
Greenbrier River is located on the Greenbrier County side. 


consists of supplying the needs of the rich farming community 
that surrounds the town. 


RAINELLE. 

Rainelle is located on a broad terrace near the junction of 
Sewell Creek and Meadow River in the western side of Green¬ 
brier County. It is primarily a lumber town and is situated 
in the midst of one of the finest hardwood lumber tracts in the 
State. The town was incorporated April 25, 1913, and was 
named in honor of John and T. W. Raine, pioneer lumber, 
railroad, and coal mine operators in this area. The town is 
almost entirely made up of employees of the Meadow River 
Lumber Company which boasts the finest and largest hardwood 
lumber mill in the country. 

The town is supplied with well-equipped hotels, banks, 
schools, and churches. The growth of the town was simulta¬ 
neous and in conjunction with the building of the Sewell Val¬ 
ley Railroad (now owned by the Chesapeake and Ohio) and the 
Meadow River Lumber Company plant. 

The Midland Trail (U. S. Route 60) passes through Rain¬ 
elle. The population of the town in 1930 was 920. The eleva¬ 
tion near the center of the town is 2425 feet above sea-level. 

EA8T RAINELLE. 

East Rainelle, formerly Sewell Valley, and separated from 
Rainelle proper only by Sewell Creek, was incorporated under 
its own charter in 1921. The town is made up largely of small 
business establishments along the Midland Trail, which bisects 
the town, that serve the immediate town and stirrounding area. 

In 1930 the town had a population of 1272. 

MARFRANCE. 

Marfrance, a coal-mining town, is located on the head¬ 
waters of Meadow Creek, a tributary of Meadow River on the 
western side of the county. 
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II. —Quarrying road material from the Broad Ford Sand¬ 
stone in a road cut east of Caldwell. 288- 

III. —Broad Ford Sandstone in C. & O. Railroad cut at 

Caldwell .—..... 288- 

—Basal Pocono sandstone conglomerate (Berea?) along 
Midland Trail <C. S. Route 60) 0.9 mile east of Caldwell 288- 

—Sandstone conglomerate (Berea?) at or near the base of 










































nature covering such a large area can always be improved as 
new information is brought to light. The present information 
on the area, however, appears sufficiently complete that new 
geologic discoveries other than those predicted in the text 
will probably be largely of a type that are of only academic 
interest. For example, a single fossil, Leperditia elan gain 
icillscnsu, a variety reported by the Maryland Survey as 
occurring in the Wills Creek, has been found in the white 
quartzite making the small cave at Alvon, with identification 
by Wells, which would seem to indicate that the quartzite 
might not be Keefer (Clinton) but belongs in the Wills Creek 
Formation. 

To Mr. R. C. Tucker the authors are indebted for editing, 
indexing, and piloting the book through the press. Prac¬ 
tically every member of the Survey Staff had aided in some 
measure and special acknowledgment is made to Miss Irene 
Sneieher for the laborious work of typing the manuscript. 









This book is a general geologic and economic report on 
Greenbrier County, West Virginia. As shown in the Table 
of Contents, it contains a chapter on Historical and Industrial 
Development, a chapter on Physiography, seven chapters on 
Geologic History, Structure, and Stratigraphy, four chapters 
on Mineral Resources, and one chapter on Paleontology, as 
well as an Appendix giving all available spirit-level bench 
marks and railroad levels for the county. 

In a separate Atlas, Maps I and H, respectively, show the 
topography and geology of the county. For these maps the 
topographic base was assembled and photolithographed from 
the standard topographic quadrangles as surveyed and pub¬ 
lished by the United States Geological Survey in cooperation 
with the West Virginia Geological Survey, with certain cul¬ 
tural corrections added by the authors. On this corrected base 
the geologic map was drawn. 

The field work for this report was begun by Price in June, 
1929, and continued by him during the summer months of 
1930 and 1931. Price was assisted in the field during the 
summers of 1929 and 1930 by John P. Molting,. Jr. During 
the first half of the three summer months of 1931, Price was 
assisted by Charles W. Furbee, Jr. His assistant during the latter 
half was'E. T. Heck. Lack of available funds caused virtual 
suspension of the work on this report during 1932, 1933, and 
1934. The appointment of Price as State Geologist prevented 
his resuming field work on the report and the task of com¬ 
pleting it was assigned to Heck in July, 1935. The field work 
was brought up to date, as of 1937, and completed by Heck 
under the direction of Price during the years of 1935, 1936, 
and 1937. Heck was assisted for short periods by Charles E. 
Hare and S. S. Galpin. The manuscript was completed in 
December, 1938. The chapter on Paleontology is the work 
of the late Dr. John L. Tilton and Professor Dana Wells, 
present cooperating Paleontologist. The chemical tests, except 
as otherwise specified in the text, were made by B. B. Kaplan 
and Homer A. Hoskins, Survey Chemists. 

Including a portion of both the plateau and folded Ap¬ 
palachian regions, Greenbrier County offers a most interesting 
area for geologic study. The outcropping rocks, including 
those from the lower Silurian to the Kanawha Group of the 
Pennsylvanian, embrace a total of about 14,385 feet of strata 
and contain large quantities of coal, limestone, building stone, 
clays iron ore, and some manganese ore. In addition, the 


profiles., 


6. —Map of Greenbrier County showing drainage. 38 

7. —General Columnar Section of rooks exposed in Greenbrier 

County . 131-3 

8. —Map of Greenbrier County showing outcrops of Pottsville 

Series . 213 

9. —Map of Greenbrier County showing outcrops of Mauch 

Chunk Series. 257 

10. —Map of Greenbrier County showing outcrops of Greenbrier 

Series . 269 

11. —Map showing localities where the direction of Pickaway 

joints was measured, and near-by major structural 
features . 275 
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aoie lor ouuaing purposes ana ciays ana snaies aaapiaoie to 
brick and tile manufacture are found throughout the county. 

The mineral springs of the county represent one of its valu¬ 
able resources and these together with its pure streams and agree¬ 
able climate have led to the development of the magnificent 
White Sulphur Springs resort area; the several boys and girls 
schools and summer camps; and the many fine summer homes 
which make Greenbrier County the most attractive vacation 
land in the country. 

The field studies of the agricultural soils have been completed 
by a soil specialist of the Bureau of Chemistry and Soils of the 
U. S. Department of Agriculture in cooperation with the West 
Virginia Geological Survey, and a report together with a soil 
map will be published in the near future. With its completion 
we will have a geologic, a topographic, and a soils map as well 
as a geologic and soils report on each county of the State. 

It is especially fitting that this report is released under your 
administration as Governor since Greenbrier is your native 
county. 

Respectfully submitted, 

PAUL H. PRICE, 

State Geologist. 


Morgantown, W. Va., June 30, 1939. 


Virginia, and, President of the Geological Survey Commission. 
Sir: 

I have the honor and pleasure to transmit herewith for pub¬ 
lication the Detailed Geologic Report and accompanying topo¬ 
graphic and geologic maps covering Greenbrier County prepared 
by myself and E. T. Heck. 

The county contains 1022.8 square miles of territory and is, 
therefore, the second largest in point of size in the State. Green¬ 
brier County is rich in many ways including minerals, soils, 
timber, waters, climate, and especially her fine people. While 
other counties in the State may have fared better at the hands 
of Providence in some mineral resources certainly none lias been 
more favorably blessed from the point of view of diversity of 
resources. The entire county was, before the coming of the 
white man, entirely covered with a fine growth of timber with 
hardwoods predominating. It is interesting to note that the 
forests of the county can be roughly divided into three districts 
just as can the geology, and is, of course, a reflection of the 
latter. The mountainous sections of the west and northwest are 
characterized by spruce, hemlock, and yellow birch and others 
that thrive at high altitudes, with hardwoods predominating 
below 3,000 feet. The main limestone section lying between the 
mountainous area and Greenbrier River produced excellent 
timber, most of which was hardwoods such as white oak, red 
oak poplar, black walnut, hickory, and wild Cherry. East ot 
the’Greenbrier River to the State line and especially along 
Anthony and Howard Creeks the predominating species was 
white pine. „ 

In the western side of the county there is a wide zone ot 
Carboniferous or Pennsylvanian rocks containing large reserves 
of New River and Pocahontas coals now in active development. 
West of the Greenbrier River and extending the entire length 
of the county is a wide belt of Mississippian rocks composed of 
thick limestones of the Greenbrier Series with overlying beds 
of red shale and shaly limestones of the Mauch Chunk Series. 
These rocks when weathered form certain soil types used most 
successfully for grazing and for cultivation of crops. The Green¬ 
brier Series also affords an inexhaustible supply of limestone 
suitable for practically all purposes for which limestone may be 
used, i. e., industrial, chemical, and agricultural. Numerous 
quarries now operating attest their worth. 

In the eastern part of the county, the rocks of Devonian and 
Silurian are not suitable for agriculture because of their gen¬ 
erally siliceous nature but offer possibilities for iron ore and 

_ 1 _ -C _ a „f„dv Sandstones suit- 
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